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IMPEOVED SHEABS FOB CTJTTIHG BAB IBON. 
The ordinary method of cutting bar iron or railroad rails 
is by means of the cold chisel and hammer, a tedious and at 
best inaccurate operation, involving the labor of three men 
and no small expenditure of time. It is hardly necessary 
to point out that an efficient device for the same purpose would 
possess considerable economical 
value; and for this reason, in 
addition to that o f its producing 
superior work, its substitution 
for hand labor may be urged. 

The subject of our illustration 
is a power shears, of the size 
adapted to cut round iron of all 
sizes up to two inches. It is 
also provided with blades to cut 
flat iron as large as one by four 
inches, and square iron up to 
one and one half inches, with- 
out alteration. The machine is 
well adapted for the use of chain 
or bolt makers, and for general 
machine shop work. Smaller 
shears are made for lighter 
work, and larger ones for cut- 
ting up old rails and scrap for 
rolling mills. The size here- 
with represented, which cuts 2 
inch iron, weighs only 2,000 
lbs., and occupies a space of 3 
by 5 feet on the floor. A hand 
machine weighing but 470 lbs., 
worked by two men, we are in- 
formed, has repeatedly cut off 
rails of seventy-two inches sec- 
tional area, requiring 360,000 
lbs. pressure. 

The pressure required to shear 
off two inch round iron will 
average 157,000 lbs., and the 
means whereby so much force 
is concentrated in so little space, 
and so much strain resisted by 
so little weight of cast iron, in- 
volves two principles in me- 
chanical construction. The first 
principle consists in fasten- 
ing the blades, A, B, and C, of 
the shears within the circum- 
ference, C, of its bearing of os- 
cillation, in such manner that the 
largest bar to be cut is placed 
close to the axis or actual 
center of the shears. This is 

claimed to secure the shortest possible unit of leverage for 
the resistance, and at the same time the resistance or strain 
on the machine is located so near the center as to allow the 
iron, which must support said strain, to be distributed in a 
circle. Second, since the work is intermittent, a fly wheel 
may be advantageously used. And since the power that 
may be accumulated in fly wheels is propor- 
tional to the square of the velocity of their 
rims, the weights being equal, a good speed 
to the wheel is the first requisite. 

The shears shown has a three feet wheel, 
weighing 630 lbs., with eight inches face, 
running 120 turns a minute. As two inch 
iron cannot be handled to cut chain links 
faster than 15 or 13 times a minute, the 
power of the wheel maybe multiplied about 
8 times, by such mechanism as will give the 
shears blade 15 strokes to the wheel's 120 
turn?. 

In this machine the power of the fly wheel 
is communicated directly to the moving arm 
of the shears, by means of an eccentric, D, 
on the hub of said wheel, driving a pawl, 
which engages teeth in a circular arc, E, at 
the outer end of the shear arm, F, thus rais- 
ing said shear arm one tooth at each revolu- 
tion of the wheel, an attendant pawl, G, 
supporting the arm by each tooth as it rises. 
A stop dog, H, which may be fastened between any two 
teeth, on arriving beneath the pawls , disengages them, and 
the shear arm drops back to its normal position, where it is 
received on a cushion, I, to avoid noise. 

Thus, by dividing the angle, through which the shears 
must move to cut two inch iron, into 8 teeth, and by placing 
said teeth far enough from center so that each tooth may be 
thick enough to bear its load with safety, the whole problem, 



the inventor claims, is solved with light parts, and almos 
no power wasted in friction. The eccentric is so propor- 
tioned to the teeth that the fly wheel is at work only one 
quarter of each turn, leaving three quarters of the working 
time and all the time between work for it to accumulate 
power. The body of the machine has a trunnion projecting 




For bolt and chain makers, a gage is supplied, that regu- 
lates the length of the piece cut, with precision. And this 
gage has a very ingenious mechanism, whereby the very act 
of pushing the bar against it starts the machine. The 
notches made in the blades for cutting round iron are so 
arranged as to cut the smallest iron at the farthest point 
from center, thus requiring only 
the motion of one tooth. Al- 
lowing a little time for the arm 
to fall, the shears will cut 100 
pieces of one half inch iron, 75 
pieces of three quarter, 50 
pieces of one inch, or 15 pieces 
of two inch iron in one minute, 
while the fly wheel continues 
at the speed of 120 turns per 
minute. Its great firmness 
causes the blades to wear a 
long time. An opening from 
the joint allows the scale and 
rust to fall out. 

These machines, we are in- 
formed, have proved by use to 
be very efficient, reliable, and 
extremely cheap, as their first 
cost is not one half that of 
other shears capable of the 
same grade and amount of 
work. The principal features 
of these shears are soon to be 
adapted to a combined shears 
and punch for boiler plate work. 
The device has been patented 
in the United States, Canada, 
Great Britain, France, Belgi- 
um, and Austria. 

For further information, ad- 
dress the inventor and manu- 
facturer, W. X. Stevens, East 
Brookfield, Mass. 
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STEVENS' IRON-CUTTING SHEARS. 

from its face, on which is a circular flange, behind which a 
collar, J, takes a facial bearing. The moving arm, F, con- 
taining one pair of steel shear blades, B, has its bearing of 
oscillation on the circumference of the flange, and is secured 
so that the blades work in facial contact with the opposite 
blades, A, C, by means of bolts and the collar. When 
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the pawls are thrown out by the stop dog, the lever holds 
them out, so that the shears is still, with its mouth open to 
receive iron, until it is purposely started. This may be done 
by either the hand or foot of the operator. This is a point 
of great value to prevent accidents in cutting rails and other 
heavy iron, as it allows any desired time to get the bar in 
place, and (when started) cuts it off as quickly as those shears 
do that keep the jaw always in motion. 



Dr. Lacomme's project might, 
perhaps, be termed more fitting- 
ly a marine railway, or a rail 
way for the marines. He pro- 
poses to lay a submarine line of 
rails at the bottom of the Straits 
of Dover between England and 
France, upon which a weighted 
chariot or platform is to run, 
and upon this platform is to be 
placed a submarine boat, com- 
posed of galvanized iron, and hermetically sealed, propelled 
by compressed air. 

* «»i » 
Steel Ralls. 
We had a conversation with the president of one of our 
largest railroads the other day, in which he said, speaking 
of the relative merits of steel over iron rails, 
that he believed that it was better economy 
for any railroad doing a large traffic to pay 
the present price for steel rails than to lay 
down iron, even if the latter were delivered 
free of cost. We thought at the time that 
the assertion was pretty strong ; but on in- 
quiry among other practical railroad men, 
they confirmed the first gentleman's asser- 
tion. 

A recent number of the Railroad Gazette 
contained an engraving representing the 
wear on a steel rail, laid down in 1865, on 
the single main track in Clark street, Chi- 
cago, where nearly all the trains of the Chi- 
cago, Rock Island, and Pacific and the Lake 
Shore and Michigan Southern railroads 
passed over it, and where engines were con- 
stantly shifting. Iron rails in similar positions 
were renewed as often as once in six months, 
the steel rails having outworn sixteen of 
the iron rails. The steel rail was gradually 
worn down on one side, but there was no splintering, as in 
iron rails. 



It will be observed, on reference to the list of Canadian 
patents published in these columns weekly, that the num- 
ber of patentees is largely increasing. The last week's is- 
sue numbered forty-eight. In the corresponding week of 
last year, only half this number was issued, 
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THE 6ENESI8 OF INVENT0B8. 

In the symbolic representation of the ages, the characteristie 
human type of one period is the hunter; of another, the 
shepherd ; of another, the farmer At one stage of the world's 
development, the soldier is the prominent man, at another 
the priest. Now the leading man is the builder ; now the 
adventurous sailor ; again the studious philosopher, the far- 
seeing patriot, the irrepressible reformer, is the commanding 
spirit of his time. 

Of the nineteenth century, the typical man is the inven- 
tor. He is at once the leading factor and the peculiar product 
of modern civilization. lie it is that has introduced the 
elements which chiefly distinguish the life of to-day from 
that of any and every other period. The hunter, the farmer, 
the soldier, the sailor, the priest, the philosopher, the states- 
man, the artist — each fulfils his function ; but in no way 
do they surpass the achievements of other ages, in no way 
do they help to make our life different in kind or different in 
character from the lives of our ancestors. The work of the 
inventor does. 

Subtract from the means and methods of our daily lifeall 
those elements which are or have been patented, or a:e the 
products of patented applications and appliances, and how 
much — how everything, in fact — that gives distinction to our 
age will be taken away I Pull out from our houses all the 
parts save those not now or ever patented, all those that have 
been formed or put together by patented means, and what a 
wreck would be left ! Take from our tables all the articles, 
food.and furniture, in whose production and carriage patented 
inventions have been essential.and how meager our diet would 
be I Strip from our bodies every article of clothing save 
those in whose preparation patented inventions have not been 
employed, and how scant would be our attire! Deprive the 
wealthy of all the luxuries which invention has brought 
within their reach, the poor of the comforts and conveniences 
which the inventor has provided or made possible, and how 
much of use and enjoyment would go out from their lives! 

Just now we are commemorating the brave deeds, the 
unconscious heroism and wisdom of the founders of our 
Republic. In no respect can it be said : " They builded better 
than they knew" than in the provision they made for the 
encouragement of invention and protection of inventors, then, 
like themselves, a slender and struggling; band of pioneer* 



on the border of an unbroken continent, a new and unexplored 
field of effort for the amelioration of human existence. It 
was not a matter of climate or race, it could not be the 
conditions incidental to the conquest if a new country, that 
made the Yankee an inventor above all other men. The 
same race had undergone similar experience before, perhaps 
a score of times, yet it did not develop inventors except 
sporadically. It was not necessity, the reputed mother of 
inventions, that started our fathers on the course which has 
wrought a revolution, a multitude of revolutions, in the 
productive arts. The original need of ^abor-saving devices in 
America was no greater than had prevailed the world over 
since human life began ; always and everywhere humanity 
has stood in want of the beneficent products of the inventor's 
art, and everywhere it has stood ready to turn such products 
to good account. 

Why then were not more inventions made ? Simply because 
the true parents of invention — encouragement of inventors 
and protection to their productions were lacking. Those 
provided, their legitimate issue followed, genius for invention 
was developed, and its progeny increased in geometrical 
progressive. Every new contrivance gave birth to many, 
inventive competition set in, and ultimately improvement 
became watchword the in every department of productive 
labor. 

It is true, the student of pure science comes in for a share, 
a large share, of credit for making modern life what it is. 
Very largely he has led the van of discovery and made inven- 
tion possible. But it must be remembered that it is their 
practical application that gives material value to such dis- 
coveries ; and that where such applications are not directly 
favored, the progress of pure science contributes little to the ad- 
vancement of human well being. In Germany and in England, 
the progress of scientific discovery is very rapid, yet invention 
lags. In this country invention leads, and frequently we take 
from them the barren scientific fact and return an application 
which gives it the highest value. It cannot be because the 
Germans have little inventive genius or practical skill, that 
they invent so seldom. They turn inventors quickly enough 
when they come here ; an examination of the latest weekly 
index of inventors, containing some 250 names, shows that 
fully twenty per cent of those are unmistakahly German. 
That a large percentage of our inventors are of British birth 
is too well known to call for investigation. 

The secret of the superior inventiveness of the Americanized 
European lies in the fact that here his efforts are encouraged, 
there systematically repressed . Here we know the inventor's 
value, and appreciate him accordingly. We know that a 
fertile soil gives us far less advantage in the markets of the 
world than the time-saving and labor-saving implements 
which enable us to win our agricultural products easily and 
quickly — implements which we owe to our inventors. We 
know that our commercial superiority and the immense 
development of our manufactures rest very largely upon the 
genius and labors of inventors. But a little while ago Eng- 
land led the world in these departments of human activity, 
To-day her foreign and coastwise commerce falls below ours 
by an aggregate of over ten million tuns annually; while our 
manufacturing establishments, notwithstanding high priced 
labor and the predominance of machinery, give employment 
to nearly a million more operatives than those of Great Britain. 
IIow many of our six and half million mechanics could pursue 
their labors in default of patented inventions ? How much 
of the five thousand million dollars worth of manufactured 
products, which they turn out a year, would be possible with- 
out the inventor's aid ? We know our indebtedness to inventors, 
we welcome them as public benefactors, as prime factors in 
our industrial system; we protect them in the development 
and application of their ideas, and reap our reward. 

In Europe the contrary enstom prevails. In Switzerland 
and Hollar: J, the inventor is refused any property right in his 
invention whatever; in the other States, the right is granted 
as a favor and weighted down with costs and conditions. 
The inventor is treated as an invader of vested rights, an 
enemy to trade, a disturber of the peace of the community. 
The good he may do to the multitude is less considered than 
the inconvenience he may occasion a few manufacturers by 
compelling them to improve their wares or cheapen then 
prices. Patents are regarded not as mainsprings of mechanical 
progress, but as " fetters " imposed upon industry, as 
" dragnets " spread to entangle manufacturers and curtail 
the area of their operations. The rich manufacturer, satisfied 
with his plant and his profits, calls the poor inventor a 
"nuisance" or "gambler," who, " instead of contenting 
himself, like other men, to work and accumulate money by 
industry, is always scheming, and dreaming, and wasting his 
time and his money." If successful he becomes sometimes 
worse than a nuisance. The Lord Chancellor of England, 
expressing the feeling of the dominant classes of Europe as 
well as of Great Britain, calls him by implication a black 
mailer, a sort of mechanical pirn te, who robs the manufacturer 
when he can, and hampers him when he cannot rob ; and the 
leading journals, like the Timet, rejoice at every prospect of 
reducing the number of patents and patentees as a relief to 
productive industry. Under such condition it is no wonder 
that inventors as a class do not thrive, or that they bring their 
inventive talents where they are appreciated. 



DEATH IN THE SALT CELLAE. 

We are not of a morbid turn of mind ; as a general rule, 
we believe that there is nothing to be gained by constant 
meditation on the uncertainties of human existence ; but oc- 
casionally something occurs which reveals death lurking in 
some unthought-of ambush, which presents the idea of mor- 
tality in a form which fairly startles on* into somber reflec- 



tions. If a boiler blows up and kills its attendants, or a 
sailor is drowned, or a miner suffocated, the circumstance, 
though we deplore it for the time, leaves no impression on 
the mind, for it is tacitly expected ; but when an hotel full of 
people, as at a prominent watering place last summer, began 
to die off like sheep, killed by the water which was neces- 
sary to their existence, or the pedestrians in a public street 
are suddenly hurled to the ground by an explosion of pre- 
sumably harmless objects, or a bit of color in wall paper or 
dress carries disease or death, then we are forced into the 
disagreeable belief that our lives are our own only in a very 
limited sense. 

We have been led, perforce almost, into this train of 
thought, by the realization of how closely the community 
has escaped a calamity which might have carried mourning 
and death into hundreds of homes. The Niagara, a large 
sailing vessel of the Anchor line, recently reached this poit 
from Liverpool, after a stormy passage of thirty-three days 
The cargo of the ship consisted of 1,050 bags of salt of tl e 
finest quality, such as Is sold for table use. This filled tl e 
hold, and the 'tween decks space was devoted to chemlca's 
and general merchandise, the former including about a hun 
dred kegs of arsenic. During the bad weather, the carf o 
shifted, the arsenic kegs broke adrift, and, pounding against 
the ship's side, speedily became sufficiently injured to allow 
of the leakage of their contents. Meanwhile the seams of 
the vessel, opening, admitted water, and this, mingled with 
the arsenic, poured down into the salt. 

On the arrival of the ship in New York, the chemicals, etc , 
were taken out in damaged condition, and then the salt bags 
were removed and delivered to the consignees, who in courf e 
of trade lost no time in disposing of the salt, or rather of a 
portion of it. At this late hour, the thought occurred to tl e 
captain of the vessel that the arsenic solution might have 
poisoned the salt; and acting thereon, heat once telegraphed 
far and wide to stop its salo and consumption. Professor 
Doremus was sent for to analyze chemically the material; 
and from his report, based on the examination of a large 
number of samples, it appears that the arsenic was present in 
such considerable quantities as to render the salt utterly 
unfit for use for any kind of food. 

It is stated that the warning has been given in sufficient 
time to prevent the sale of any of the poisoned susbtance, 
the telegrams reaching the parties before the salt itself. 
But the contemplation of what might have been the result, 
were such not the case, is enough to cause even the most in- 
different to shudder. The salt is said to be still of use for 
manufacturing purposes, and hence will not prove a total 
loss. The question of value, insurance, etc., is the gist of 
a triangular fight between the custom house people, the in- 
surance companies, and the owners ; and here we suppose 
the matter will end. It seems to us, however, that it shauld 
not be allowed to drop here. The fact that the lives of 
perhaps hundreds hung on the memory of one man, and 
that it was nothing more than mere luck or chance which 
caused that individual to bethink himself in time, is entire- 
ly too serious to be passed lightly by. 

The public would like to know who is responsible for 
such criminal stupidity as the stowage of a terrible poison 
in a locality where.even by the merest limit of possibility.it 
could get mixed with a staple article of food ; also 
whether it is customary to pack arsenic in vessels capable of 
smashing by rolling about the decks. There are plenty of 
laws regulating the sale of poisons; it might be well, if 
such are not already there, to embellish the statute books 
with laws governing their transportation. 



THE AGRIOTJLTUEAL DISPLAY AT THE CENTENNIAL. 

A circular signed by the Chief of the Bureau of Agricul- 
ture of the Centennial Exposition, Mr. Burnet Landreth, has 
recently been issued, directing public attention to this very 
important portion of the national exhibit, and requesting, 
from agriculturists generally, aid to ensure its completeness. 
As the time in which the labors of the Bureau must be per- 
fected is now less than a year, we need hardly point out that 
hearty practical cooperation is what is wanted from the pub- 
lic, and not mere approval of its ends and purposes. As we have 
already strongly urged, the period far discussion regarding 
the Centennial has gone by. The project is to all intents well 
matured, and is being carried into execution as fast as circum- 
stances will admit. The way to accelerate its progress, there- 
fore, is for each individual to make up his mind as to the 
part he proposes to take, and to set about preparations at 
once ; or if he is not interested in directly participating, but 
yet is sufficiently patriotic to desire lending to the show his 
best aid and comfort, now is the time for him to consider how 
many ten dollar bills he can afford to withdraw from his 
business or income to exchange for shares of stock. The 
investment Is said to be a safe one, and the managers of the 
Exposition believe that a handsome dividend will be returned. 
Regarding preparation of exhibits, it may be well for farmers 
to remember that, If they propose displaying specimens of 
crops, such must necessarily be of the present year's harvest, 
and sown during the present spring, so that the dressing of 
the soil, selection of seeds, and other especial cares must be 
attended to now. Live stock intended for exhibition will 
also require early attention, although this class of the display 
will not be exhibited until the months of September and 
October of next year. The Bureau publishes the following 
information regarding the time allotted to the various 
varieties of animals, etc. Horses, mules, and asses will be 
exhibited, as one group, from September 1st to 15th; horned 
cattle, from September 20th to October 5th ; sheep, swine and 
goats, one group, from October 10th to 25th. All animals 
entered, except trotting stock and fat cattle, must be of pure 
blood and, besides, highly meritorious in condition, etc. Only 
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the best of each kind is wanted. Exhibitors must furnish 
attendants, and feed their own stock, for which ample 
accommodation and good forage at cost price will be provided. 
Animals will be inspected by a competent veterinary surgeon 
before admission, and those which »ecome sick subsequently 
to entry will be isolated and carefully treated. Applications 
for space m ust be made at once (address the Chief of the 
Bureau of Agriculture, Philadelphia), in order to enable the 
officials to form a proper estimate of space, etc., required. 
We would remind farmers generally that the liveliest interest 
is taken abroad in the subject of stock-raising in this country, 
ns witness the large attendance of foreign buyers at the great 
wale at, which the famous $60,000 cow was diposed of, a year 
or so ago, and that without doubt the representatives of the 
Karl of Leicester, Colonel Towneley, the Karl of Radnor, tho 
Dukes of Bedford and Rutland, Mr. Bakewell, and in fact 
of all the great English sheep and cattle breeders, will be 
among the most critical visitors and perhaps future purchasers 
of the animals displayed. 

The entries which will represent the labor and skill of 
our agricultural population, as well as the products peculiar 
to our soil, are so numerous and varied that it would be im- 
possible even to summarize them here. Cotton, corn, and 
tobacco, the marvelous fruit and vegetable productions of 
the Pacific coast, the yield of the maple trees of New Eng- 
land and of the oraDge groves of Florida, will be prominent 
in the general exhibit, and the lumber from our Northern 
States will be placed side by side with that from the vast 
Scandinavian forests. The necessity of a very complete dis- 
play of the timber of all districts of the country may be es- 
pecially urged. Samples of trees of all kinds are asked for 
by the Commission, and it is suggested that the bark of one 
or more of the giant trees of California (Washingtonia gi- 
gantea) be taken off the trunk in segments and sections, to 
be placed on arrival on a skeleton frame of the same dimen- 
sions as the original. The Agricultural Hall, having an ex- 
treme elevation of seventy-five feet, will afford ample room 
for at least a partial exhibit of one of these monsters of 
primeval forests. Thus also with other trees of the Pacific 
coast, hardly secondary to it, as abies Douglatii and nobilu, 
Ubrocedm* dee.urrens, pinw Lambertiana, the white pine 
and hemlock of the North, the yellow pines in their several 
species, the live oak, the cypress (taxodium distkhurn) of the 
South, and a long list from every section of our broad terri- 
tory. 

In addition to specimens of trunks of trees should be ex- 
hibited timber and lumber in all forms ; as samples of masts 
and spars, large and small ; knees and square timber, as pre- 
pared for naval purposes ; planks and boards exhibiting un- 
usual brealth and character of cell and fiber : in brief, every 
description, quality, and form of wood used in construction 
and decoration. 

We are gratified to note an increasing interest on the part 
of all classes of the public in the Centennial everywhere. 
Several prominent business houses have 'given generous 
subscriptions. A popular movement in New York toward 
the furtherance of the enterprise is about to be made. It 
seems to us that some grand representative structure from 
the metropolis, typifying its growth within a century from 
a mere village to one of the greatest cities in the world, 
would be appropriate and in harmony with the general sur- 
roundings, and might at the same time be a means of arous- 
ing a greater local interest. Boston is busily engaged upon 
something of the sort in the shape of a tower, which will be 
built wholly of iron and will rise to a hight of 200 feet, or 
540 feet above the river level. It is to be used as an observ- 
atory, and elevators will transport visitors to the summit. 
The contracts for tha iron work are already awarded, and 
the edifice is to be completed on July 4 of the present year. 



boiler, so that the check valve can be examined at any time, 
if necessary. There should be a blow-off pipe, distinct from 
the feed pipe, with a plug cock, outside of the brick work. 
This pipe may be tapped into the boiler if attached to one 
of the heads ; but if eeoured to the shell, it would be better to 
use a flange. There should be a safety valve, 2 inches in 
diameter, attached to the top of the steam dome, and a 3 inch 
steam pipe leading from this connection to the engine, with a 
stop valve close to the boiler. There should be 8 gage cocks, 
tho bottom one about 8 inches from the top row of tubes, the 
distances between them being from 8i to 4 inches. There 
should be a water gage, attached direct, if possible; but if 
this is not possible, the connecting pipes should be arranged 
so as not to be in contact with the flame or hot gases. There 
should be a steam gage, connected with the upper part of 
tho boiler, and arranged with a siphon and drip cock. The 
grate bars should have a side play between each other, whon 
cold, of from fa to i of an inch, and an end play of between 
f and i of an inch. The heating surface of a boiler is all 
the surface exposed to the flames and the hot gases,including 
that part of the shell in the furnace, the ends of the boiler, 
and the interior surface of the tubes. 



THE ENGINEER'S DUTIES. 



THE MANAGEMENT 07 BOILEES AND ENGINES. 

Extensive as is the literature connected with the steam en- 
gine, there is very little in print in relation to the practical 
management of steam machinery. It is not difficult to dis- 
cover the reason for this omission. The practical details are 
so varied, for the different cases that may arise, that it is al- 
most impossible to classify them. It is impossible so to fore- 
see that the remedy for any emergency which arises can be pre- 
scribed in advance ; and it is not desirable that the engineer 
should trust implicitly to a set of formal rules, which will 
•ave him helpless to provide for a case which is not covered 
oy the directions. At the same time, there are a number 
of general principles, which every engineer learns by experi- 
ence, and their publication may be of use to those whose ex- 
perience has yet to be acquired. Many steam users, recog- 
nlzing the importance of having their machinery carefully 
managed, are in the habit of sending engineers and firemen 
to be examined in regard to their qualifications before en- 
gaging them. We give below an abstract of an examination 
recently conducted by a well known expert. The engineer 
who was examined was unusually well qualified for his duties, 
and a record of his replies may therefore prove very useful. 
Omitting the questions, the following summary gives n fail 1 
idea of the scope and character of the examination . 

THE ENGINE AND BOILER. 

"I have not examined the engine and boiler very carefully, 
but there is a horizontal engine, with plain slide valve.diame- 
ter of cylinder, 12 inches, length of stro.te, 26 inches. There 
is a horizontal tubular boiler, set in brick, diameter, 4 feet, 
length, Hi feet, steam dome, 24 inches in diameter and 15 
inches high, number of tubes, 65, each three inches in diame- 
ter. I have not examined the connections of the boiler, but 
I can tell you what they should be, if the boiler is properly 



" The ordinary daily duties of an engineer are as follows : 
On coming in the morning, he should first ascertain the 
amount of water in the boiler ; and if that is all right, pro- 
ceed to raise steam, either cleaning and spreading the fire, if 
it has been banked, or making it up, if It has been hauled. 
A fire is kindled in a boiler in essentially the same manner 
as in a stove, wood and shavings first being ignited.and then 
covered with coal. In starting tho fire, it is a good plan to 
cover tho back of the grate with coal, to prevent the passage 
of cold air through the tubes. In getting up steam, the 
safety valve should be raised a little, to permit the escape 
of air from the boiler. Having got the firo under way, the 
engineer should wipe off the engine, fill the oil cups, and 
make any adjustments that may be necessary, sach as tight- 
ening keys, and screwing up joints or glands of stuffing 
boxes, and should see that tho cylinder cocks are open. 
When steam is raised, he should open the stop valve, and 
start the engine ; after which, if a'part of his duty is to at- 
tend to the shafting, he should examine and oil it. Then he 
should get out the ashes, provide a supply of coal, and 
screen it if necessary, and proceed to make everything tidy 
around the engine and boiler. Throughout the day, he 
should keep a watchful eye on the fire, the water, the steam, 
and the engine. In managing the fire, care should be taken 
to have the furnace door open as little as possible ; and if 
steam Is formed too rapidly, the firo should be regulated by 
closing the damper and ash pit doors. In regulating the 
hight of the water, It is a good plan to keep a steady feed, 
and maintain the hight constant If it is found that the 
water is falling, the engineer should discover whether it is 
caused by a leak, or by the refusal of the pump to work. 
He can tell whether the pump is working by the sound ofjthe 
oheok valve falling after each stroke, or by feeling the feed 
pipe or check valve., A pump will not feed when the tem- 
perature of the water is very high, unless it is specially 
adapted for pumping hot water ; and if ii refuses to work 
from this cause, the temperature of the water should be re- 
duced. A pump will not deliver water if the proper valves 
are not opened, if its passages are choked, or if its packing 
is defective. It would be necessary to examine the pump at 
once, and endeavor to discover and remedy the difficulty. If 
the water falls in the boiler on account of a leak, it can 
sometimes be temporarily repaired with a plug, or the pump 
can be run faster, so as to keep up the water until stopping 
time. If this is not possible, the firo should be hauled, and 
the engine allowed to nui as long as there is sufficient steam 
pressure. In case the engineer finds that tho pump is not 
feeding, and he has a fair supply of water in the boiler, ho 
should at once examine the pump, and endeavor to remedy 
the trouble without stopping the engine. If he does not suc- 
ceed, however, before the water falls below the level of the 
lowest gage cock, he should haul the fire, and let the engine 
run as long as the steam pressure is sufficient. If he has 
been called away from the boiler, and on his return finds 
that the water is below the level of the lower gage cock, he 
should immediately ascertain the steam pressure, and if it 
is rising rapidly he should haul tho fire at once. If tho 
steam pressure is about the same as usual, he should ex- 
amine the pump ; and if it is not delivering water, he should 
haul the fire. If the pump is feeding, he may run it faster, 
watching the pteam gage carefully. If the pressure does 
not fall, he should stop the pump, and haul the fire. In any 
case tho engine should not be stopped until the steam pres 
sure is considerably reduced, The engineer should be very- 
particular, on finding the water low, to examine the steam 
gage at once; and if the pressure is unusually high, he should 
haul the fire without delay. 

'* A boiler foams or primes, either because it has insufficient 
steam room, or on account of dirt or grease in the boiler or 
the feed water. The trouble is often experienced with new 
oilers, and disappears when they become clean. Priming 
is dangerous, it' much water is carried over with the 
steam, as it is difficult to maintain the water level con- 
stant, and the engine is liable to be broken by the water 
in the cylinders. If the trouble is caused by insufficient 
steam room, it can sometimes be partially overcome by in- 
creasing tho steam pressure, and throttling It down to the 
ordinary working pressure in the cylinder, but the only ef- 
fectual way is to provide more steam room. If the priming 
is due to dirt or grease in the boiler, the engineer should 
blow off frequently, and clean the boiler every few days. In 



putting on a strong feed, and then blow down below the level 
that is ordinarily maintained. It is very often the case that 
the water level is higher, when the engine is running, than 
it is when none of the steam is being used. The engineer 
should ascertain how much higher the water rises in such a 
case, so as to have a proper quantity of water when the en- 
gine is stopped. 

tXEANINO THE BOILER. 

" The flues or tubes of a boiler should be cleaned about 
once a week, with a brush or scraper. In case incrustation 
has formed in them, they can becleaned by a jet of steam from 
a rubber hose. A boiler should be blown down and cleaned, 
under ordinary circumstances, about once a month. The fire 
should first be hauled ; and then, if possible.it is best to let the 
boiler stand until the water becomes tolerably cool, say for 12 
hours, after which the water may be allowed to run out. Then 
remove the man and handhole plates, enter the boiler, and 
clean it with scrapers and brushes in every part that can be 
reached. It should then bo washed out with cold water 
from a hose, and this washing with a hose is the only means 
of cleaning those parts of a boiler that cannot be reached by 
hand. There are many boilers into which a man cannot en- 
ter, and of course these can only be washed out. When 
the fire Is hauled, all leaks in the boiler Hhould be repaired. 
Leaky parts that are exposed to the fire must have patches 
riveted on ; in other places patches secured with bolts can be 
used, each pitch having a lip around it, and the joint being 
made with a putty composed of red and white lead. Leaky 
rivets or seams can sometimes be made tight by caulking. 
Small leaks around the ends of tubes can often be stopped 
in the same way, but as a general thing a leaky tube must 
either be replaced or plugged. To plug a tube, drive a white 
pine plug tightly into each end, and cut it off even with 
the tube heads, then pass a bolt through the tabe, with cup 
washers on each end, and screw it up tightly, putting putty 
under the washers. 



WATER ANT) STEAM GAGES. 

"When a boiler is in use, the gage cocks should frequently 
be tried to see that they are not choked up, and the glass 
gage should often be blown out. After ascertaining the 
proper place for the weight on the lever of the safety valve, 
a stick should be secured to the lever with wire, so that 
the ball cannot be moved out any farther. A cord should 
be secured to the safety valve lever, within easy reach 
of the engineer, so that the valve can be opened by hand if 
it sticks, and the safety valve should be tried at least once 
every day to ascertain whether or not it is in working or- 
der. 

"A steam gage should be tested at least once a year, and the 
engineer should frequently try its accuracy by allowing the 
steam to raise the safety valve, and noting the pressure 
shown by the gage. The hand of a steam gage sometimes 
sticks, and the engineer should tap the face of the gage 
lightly several times a day, to assure himself that it is in 
working order. He may also shut off the steam from the 
gage pipe, and open the drip cock, noting whether the hand 
goes back promptly to 0, and returns to the former reading 
when steam is again turned on. 

"In testing a boiler, warm water should be used, and a bet- 
ter test, when this is possible, is to enter the boiler and 
make a thorough internal examination. 

"In leaving a boiler for the night, the fire may either be 
hauled or banked. If it is to be banked, it should first be 
cleaned, and then pushed back and covered with coal, the 
boiler being left with the furnace door open, and the damper 
closed. 

" The principal derangements of engines are hot bearings, 
loose keys, and leaky joints. If a bearing heats continually, 
when properly adjusted and well lubricated, it is too small, 
Sometimes bearings heat, on account of dirt or grit, because 
they are set up too tightly, or are out of line. A hot bearing 
can often be cooled without stopping the engine, by mixing 
sulphur or blacklead with the oil, or by turning on a stream 
of wator from a hose. If a joint blows out, it can sometimes 
be wedged, so that the engine can be run until stopping time. 
An engineer should exercise all his ingenuity to overcome a 
a difficulty without stopping the engine, except in cases 
where it would be dangerous to continue to run. If keys or 
bolts become loose, it wiU generally bo indicated by a thump 
in the engine. To prevent the freezing of pipes and con- 
nections in exposed situations, they should either bo tho- 
roughly drained, or the water should be kept circulating in 
them." 

Our readers will scarcely need to be told that a" man 
who could pass sach an examination as this understands his 
business pretty well, and we think that the foregoing remarks 
will be read with interest and pleasure by all who manage en- 
gines and boilers. 



Photography of the Electric Spark. 

Mr. Leo Daft, photographer, of Troy, N. Y„ has sent us 
several photo stereos, recently made, of electric discharges 
between the terminals of the Holtz static electrical ma 
chines. In some of the examples, the picture shows the 
electrical flow divided into ten streams, which have the ap- 
pearance of ten fine, white, zigzag wires, sharply defined and 
arranged in the form of an elliptical framework. It is 
probable that the metals used in the terminals had some- • 
thing to do in giving the remarkable actinic power to the 
sparks which these photo impressions indicate. Mr. Daft 
intends to continue his photo-electrical experiments, which 
are certainly very interesting. 



set. There should be a feed pipe, 1 inch in diameter, with 

glob* valve and a check valve, the former being nearest the | blowing off, it is well to raise the water level in the boiler by 



Live fish (pickerel or trout) will keep a ciitern fr«o from 
worms and bugs. 
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IMPEOVED STJBFACE FLANEB. 

It is claimed this machine will plane or surface hard or 
soft wood from J to 6 inches thick and 24 inches wide, and 
in any quantity from 10,000 to 20,000 feet per day, and will 
plane smoother than the average large sized planers. It is 
very strong, and is capable of doing its work in the most 
thorough manner, being built entirely of iron and steel, 
heavy and substantial in all its parts, the proportions being 
such as to insure the greatest durability and strength. 

The main frame or stand is a solid and strong casting in 
one piece, forming a rigid and solid support for the material 
to be planed, thereby insuring smooth planed work. The 
cutter cylinder has long steel journals perfect- 
ly fitted by scraping into self-oiling bearings 
lined with the best anti-friction metal, made 
for the purpose. The journal boxes form the 
upper part of strong adjustable slides with 
long gibbed bearings, and the cylinder can be 
raised or lowered, while in operation or not, by 
means of a hand wheel placed in a convenient 
position for the operator. Any wear of the 
slides can be taken up and nicely adjusted by 
the gibs. A graduated scale attached to the 
slides sho'vs at a glance the distance between 
the table and cutter cylinder. The upper feed 
rolls are held down by cast steel spiral springs, 
which are very sensitive to the unevenness of 
the material, and act quickly and strongly. 

The two driven feed rolls are in close prox- 
imity to the cutter cylinder ; the distance be- 
tween them is only 7$ of an inch, so that short 
and long stuff can be planed without clipping 
the ends. An adjustable roller scraper is at- 
tached to the back feed roller to keep it free 
from gummy matter. The feed arrangement 
is extraordinarily strong, and powerful ; the 
gearing is of a small diameter, and is not at 
all liable to break. The feed can be instantly 
started or stopped, and the material returned 
if desired. 

The machine has four idler rolls and two 
driven feed rolls, all of wrought iron, making 
in all six rolls which can be adjusted to take 
up the wear. The cylinder bonnet can be 
quickly swung back for the purpose of sharp- 
ening the knives, and the gearing bonnet can 
also be raised for oiling the parts. 

For further particulars, address Bentel, 
Margedant & Co., Hamilton, 0. 



the most satisfactory results. But as there are no patent 
laws In his native country ,he is obliged to seek for compen- 
sation and encouragement to extend his invention, to the 
more liberal institutions of foreign countries. The Holtz- 
man plan consists substantially in providing a cast iron 
trough, which is filled with a peculiar bituminous insulating 
compound, which he terms brai liquide. The gutter rests in 
the bottom of a ditch ia the earth. The compound is put in 
while warm and semi-liquid. The telegraph wires, insulated 
with gutta percha, are then submerged, separately, in the 
compound in the trough ; the latter is then closed by a cover 
and the ditch filled with earth. The compound soon cools 



Imitating Enamel on Iron. 
F. W. Oliver's process consists in produc- 
ing on iron various designs of different colors, 
and imitating vitro-enamel in the following 
manner : A crystalline appearance is given to 
tinned iron by means of a mixture of water and sulphuric 
and nitric acids, applied thereon, and afterwards washed off. 
An impression of a design is made on suitable transfer pa- 
per, on which coa.ings of solid white aGd silver bronze dust 
and colors are applied. The plate, prepared as above, is 
coated with a mixture of turpentine and copal varnish : it is 
then heated, and the design transferred thereon in the usual 
way, and the plate is baked and polisfied. 




APPAEATJ3 FOB BEHOVING CONDENSED STEAK FBOM 
PIPES. 

We extract from the Moniteur Industrial Beige, the an- 
nexed engraving of a simple device for removing wa- 
ter produced by the condensation of steam in pipes. 
The action of the mechanism is entirely automatic. A 
is the entrance pipe, and B the exit pipe of the water : 
C is a float balanced by the counter weight, D, and 
resting on the surface of water which accumulates in 
the lower part of the vessel. As the float is raised by 
the addition of water, a pinion on the shaft, on which 
its rod turns, engaging in a rack, elevates a slide valve. 
E, and so opens the escape orifice. The water then 
flows out until the float falls low enough to shut the 
valve once more. A device of this kind, attached to 
the steam heating apparatus of a building, would 
doubtless prevent that disagreeable clacking and ham- 
mering due to the water forming in the pipes, and the 
consequent injury to the latter owing to repeated 
strains. 



BENTEL & CO.'S SURFACE FLANEB. 

and solidifies, and holds the wires, in perfect insulation, un- 
affected by moisture, temperature, or decay. A telegraph 
line of forty miles length near Amsterdam, on the above 
plan, has proved an entire success. Although laid in bad 
swampy soil, no breaks have occured. It is alleged that 
this method of laying wires is economical. 
m ■•■ ■ 
Metal Deadening. 
When a wire, by which a weight is suspended, is made to 
swing about by torsion, the amplitude of swing, it is known, 
ever diminishes ; the successive amplitudes form, according 
to Gauss and Weber's observations, a converging geometrical 



Supplying; Cased Birds with Green Food. 

" Among other advantages," says a correspondent in 
Science Gossip, " derivable from the regular supply of 
such plants as chickweed, shepherd's purse, and 
groundsel to caged birds, especially finches, I find that 
these almost always increase the appetite, leading 
them to eat more seeds, in cases when they appeared 
falling off a little from their ordinary food. In early 
spring the leaves of the plantain are much relished by 
bullfinches and canaries, and they seem to have a 
wholesome effect. I should like to hear the opinions of 
bird fanciers regarding the statement, often repeated 
in books, that birds derive no benefit, but rather the 
reverse, from green food given in frosty weather. I have 
not found any evil result, on a small scale, provided the food 
is not given too damp. " 

■ «»i ■ 

Improved Method of Laying Underground Telegraph 

Lines. 

Mr. A. Holtzman, of Amsterdam, Holland, ia the author of 
a method which is alleged, after two years Of trial, to give 




metal has formed the subject of a recent investigation by M 
Heinrich Streintz, described by him to the Vienna Academy 
The reeistance which wires oppose to torsion within the limits 
of elasticity is less the oftener such torsions are produced, or 
(as the property is denoted) the wire " accommodates " itself 
to torsions. The same decrease of resistance is observed 
where the wire has been annealed. Now, a newly drawn 
wire is denser, it is known, than an annealed one; the" mole, 
cules in the former are nearer each other, and are in a state 
ef reciprocal tension, and so they must present a greater 
resistance to displacement. 

When a newly drawn wire is heated, the reciprocal tension 
is still further increased : as we find indicated 
by the fact that the deadening becomes greater, 
and, at the same time, in consequence of this 
tension, an actual pushing asunder of the mole- 
cules takes place. If the wire is then allowed 
slowly to cool, the molecules go together again, 
but no longer in the way corresponding to their 
natural state of equilibrium — they do not now 
go into their earlier condition of tension ; and 
we obtain a wire, consequently, in which the 
internal fricvion is less. Now, as through fre- 
quent turnings, within the limits of elasticity, 
the wire becomes softer for such turnings, the 
same occurs in other changes of form. 

It is known that steel pens become softer 
through use, which involves continual slight 
changes of firm within the limits of elasticity. 
A similar thing occurs in the seats of iron 
chairs, formed with tips of wrought iron or 
steel. They lose their hardness through use, 
and are ultimately bent. 

Accommodation plays an important part in 
musical instruments. It is a well known fact 
that trumpets, before they can be employed in 
public performances, must first be blown in or 
used for a considerable time, in order to deve- 
lop their full tone action, and make them capa- 
ble of being easily blown. In fact, the dead- 
ening has first to be lessened for the tone vi- 
brations (or the resistance of the metal to these) , 
and this is effected by putting the metal fre- 
quently i n vibration. A trumpet may also be 
blown out of tune. If, when quite new, it comes 
into the hands of an inexperienced performer, 
who often blows certain false notes, the trum- 
pet is blown out of tune. This is to say, the 
deadening decreases for these particular tones, 
so that the trumpet is more easily thrown in- 
to these vibrations than into others, which 
are not so often excited ; and it becomes, there- 
fore, very difficult for even a practised perfor- 
' iner to avoid these false tones. It would in 
this case be of no use to diminish the dead- 
ening of the trumpet metal by a temporary heating, for this 
process would affect all the tones similarly ; only correctblow- 
ing will bring about the desired result. 

A similar experience is had with stringed instruments. In 
these, it is not the strings that require long playing, for 
their resistance to the vibratory motion is (owing to the 
smallness of mass to be moved)unimportant ; but the resonance 
ceases. However excellent the construction of the latter, a 
long continuance of good playing is indispensable for them. 
This is accounted for by the fact that the good player a waken s 
a stronger tone, and so vibrations of greater amplitude; 
hence, also, for these, the deadening is diminished. Further, 
he excites only a certain kind of overtones, which de- 
termine the clang color, and for these overtones the 
deadening is diminished. Through long rest without 
use, the advantages of this playing-out are again lost, 
as the accommodation also partly disappears through 
rest. That pianos do not also grow better after long 
use i3 due to the fast that the mechanism of the 
piano wears out. 

The circumstance that, with increasing temperature, 
the deadening grows so very quickly may perhaps 
serve somewhat to explain the process of hardening of 
steel. The soft steel is heated, and thereby the mole- 
cules are brought into a state of greater internal fric- 
tion. If now, the hot steel is quickly cooled, the mo 
lecules have not time to part with this condition of 
greater internal friction ; it still remains, in part, in the 
cold state, and we have then a hard steel. The steel, 
it is known, is harder the quicker the cooling occurs. 
The resistance of the molecules of hard steel to mag- 
netization, and the greater magnetic residuum, wit 
ness also to the greater internal friction of its mole- 
cules. 



APPARATUS FOR 



REMOVING CONDENSED STEAM 



series, and the natural logarithm of the exponent of this 
series is called the logarithmic decrement of the arc of oscilla- 
tion. We understand by the deadening of the swings, or 
oscillations, the phenomenon of their ever growing less. The 
cause of this deadening is partly in the resistance which the 
air opposes to the motion, but partly in the wire itself, the 
detortion of which also presents resistance to the motion. 
This phenomenon of internal deadening (dampfung) of the 



Dry Rot In Lemon Trees. 

A malady has attacked the lemon plant, the origin 
of which is believed to be the forced cultivation of 
the fruit. The lemon plant is very hardy, and infi- 
nitely easier to cultivate than the orange, and this fact 
has probably induced a certain amount of careless- 
ness in its treatment, from which growers are now suf- 
fering. The iree was originally a native of the dry 
and hot soil of Persia, whence it has been transferred to 
various other countries, where, under different circumstan- 
ces of soil and climate, it has been made largely to increase 
its yield of fruit. The disease which has now made its ap- 
pearance is called la alcheresse, or dry rot, and seizes the ex- 
tremities of the plant, sometimes the roots, sometimes thp 
branches, whence it gradually spreads through the wh 
tree, drying up its sap in its course. — Nature 
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THE NEW YOBS HIVES FHONT IMPBOVEMEHTS. ! 

We publish herewith a view of a series of the arches 
which are to form the extensive improvements now being 
carried out on the North River front of this city. There can 
be but one opinion as to the efficiency and solidity of the 
construction, the design for which is the work of Mr. J. 
Newton, assistant engineer, and possesses several interest- 
ing and original features. The work which our illustra- 
tions (selected from Engineering) depict is now in progress 
on the west side of the Battery, where the river bottom is 
a hard, quartzose rock. Before the dredging was done, the 
rock was covered with a deposit of river sediment, in seme 
places upwards of 12 feet in thickness, and varying in con- 
sistence from a thin silt to a tough, plastic, black mud. This 
was cleared away by the dredging machinery already de- 
scribed in our pages. The surface of the rock is jagged and 



and it was lined with a heavy canvas sack to protect the con- 
crete from wash ; at the formation level, horizontal guides 
were secured. The box was then filled with concrete, low- 
ered in backets which opened at the bottom. When the 
concrete reached the guides just mentioned, it was leveled 
off by a heavy iron I beam placed on one of its sides, and 
pushed along the guides from one end to the other ; by this 
means, if the' guides are properly placed, the entire founda- 
tion is perfectly level. The voussoirs were cut before the 
foundations were begun, and the top of the pier came at the 
exact hight required above datum. 

The first foundation, already alluded to, was put in by 
constructing a box or inclosure under water. A number of 
wrought iron standards (Fig. 2) were placed in line in the 
centers of the same number of molds on a level platform ; 
these molds were then rammed full of concrete. The blocks, 



the size of the monolith has but little to do with the time 
required for placing it. 

The concrete of which the monoliths are made is composed 
of the best Portland cement. When the wooden molds are 
removed, which may be safely done in twenty-four hours 
after they are filled, they present a smooth and hard surface, 
and more accurate than it is possible, in practice, to cut the 
beds and builds of natural stone suitable for hydraulic work. 
A cube one foot square formed of this concrete, seven days 
old, did not yield until the pressure brought upon it by a 
hydraulic press was 80 tuns, and then the concrete in the 
middle of the block was found to be somewhat damp. 



A New Dry Pboto Process. 

I propose, says M. Carey Lea, to make public a process 
which, I think I may venture to say, possesses a very high 
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NEW YORK RIVER FRONT IMPROVEMENTS-THE ARCHES. 



very irregular, and the depth of water over the site of the 
pier is from 25 to 45 feet. The dimensions of the pier are 
500 feet in length ; 80 feet in width; hight of roadway above 
mean high water, 5 feet, and from mean low water, 9 '58 feet. 
The mean rise and fall of the tide in New York harbor, as 
determined by a long series of observations, is 4 58 feet. The 
pier is composed of twenty full center arches of 20 feet span ; 
the faces of these arches, exposed on the sides of the pier, 
down to 3 feet below low water, are of cut granite. The 
arches are supported by monolithic blocks of concrete, made 
to exact dimension by ramming the materials in strong wood- 
en molds. These blocks are made with suitable grooves for 
chair slings : they are transported from the place where they 
were made, and placed in position in the pier, by the floating 
derrick previously described. These concrete monoliths are 
in two series: First, the base; these are 4 feet by 8 feet 6 
inches by 13 feet ; next, the piers which are placed on these. 
For the first three or four arches these are 14 feet in hight, 
5 feet 6 inches thick, and 10 
feet in length, eight being re- 
quired to complete a pier. 

When these tall monoliths 
are in position the work is so 
near the water line that it is 
an easy matter to place the 
centers which rest on them, 
and then set the granite vous- 
soirs. The centers beiDg set, 
the facing of granite is laid 
in cement ; between the gra- 
nite springing stones of the 
arches, concrete blocks are 
laid. These are made in molds 
to the curve of the soffit, and 
are plainly shown in the en- 
gravings ; these blocks bring 
the work above low water. 
The joints in the granite be- 
ing watertight.and the sheath- 
iDg of the centers nearly so, 
the space thus inclosed be 
tween the stone sides of the 
pier, if not altogether water- 
tight, is protected from the 
wash of the tidal current; 
this space is then filled with 
concrete, well rammed in, and 
the work by this means is 
rendered as solid as that 
formed in the molds. 

If desired, however, there 
is no difficulty in making 
this space perfectly water- 
tight by caulking the sheath- 
ing of the centers, so that 
the concrete could be rammed 
in at all stages of the tide. 

The foundations at formation level are 84 feet in hight 
by 12 feet in width, and vary in distance from datum ac- 
cording to the irregularity of the rock bottom. In all, ex- 
cept in the first pier from the riverwall, they have been con- 
structed by sicking a box the full size of the foundation. 
This box was weighted and sunk, then, by means of vertical 
timbers, chains, and screws, adjusted to the required hight, 
This box (see Fig. 2) was roughly fitted on the irregular rock 
bottom by means of planks sliding in appropriate guides, 



thus made, with the standards firmly imbedded in them, 
were then placed in line on the site of foundation. Planks 
were then placed between the standards, the top one, which 
formed the guide, being carefully placed at the required dis- 
tance below datum. The filling then proceeded as in the 
others. Several of the foundations for this work were laid 
in from 25- feet to 30 feet of water, where the tide at certain 
stages runs with velocity sufficient to make it very difficult 
for divers to hold on. The water always holds in suspen- 
sion so much mud as almost to exclude the light, even on a 
very bright day, at the depth this work was done ; so that 
the whole of it was performed in what was practically total 
darkness. On one or two occasions, when the sun was high 
and the atmosphere perfectly clear, a plumb bob, some 8 
inches in diameter and painted white, was barely visible. 

The use of concrete in monolithic masses, as above de- 
scribed, enables work of this character-to be erected in very 
much less time and cost than would be required with coffer- 




Fig. 2.-C0NSTRTTCTING THE FOUNDATIONS. 

dams and ordinary masonry. The preparation of the bed for 
the monolith, as is evident from the above description, is in 
fact the only portion of the work which is at all difficult. 
Under favorable circumstances, with respect to weather, 
after the foundation is ready, the arch piers, 80 feet in 
length, were set in 30 feet of water, ready for the super- 
structure, in 2i days. It required scarcely ten minutes for 
the derrick to lift and place a monolith of some 30 cubic 
yards, but setting it exactly in place occupied longer. It 
may be observed that, within tho capacity of the derrick, 



interest; in fact, no photographic work in which I have ever 
been engaged has appeared to me comparable with it. 

The method gives, by simply pouring an emulsion over 
glass, not only a high but, I may say, an intense sensitive- 
ness. Moreover, by virtue of the silver iodide which they 
contain, these plates need no backing. They develope with 
great rapidity and need no intensifying, so that the whole 
operation, from first to last, is reduced to the most absolute 
simplicity. The advantages in the way of facility of ma- 
nagement and the high degree of sensitiveness are such that 
I should not be surprised to see these dry plates largely su- 
persede the wet process ; in fact a beginner will more easily 
work this dry method than the wet when the emulsion is to 
be obtained commercially, which it soon will be, as I do not 
propose to place any restriction upon its manufacture by any 
one who may choose to prepare it. 

COLLODION. 

To each ounce of solvent, consisting of alcohol and p ther 
in equal parts, take ordinary 
crystallized cadmium bro- 
mide, 6} grains; ammonium 
bromide, 2 grains ; ammonium 
iodide, 1 £ grains ; cupric chlo- 
ride, H grains. About eight 
grains of intense pyroxylin 
to the ounce, with two drops 
of aqua regia. Sensitize with 
silver nitrate, using from 
twenty to twenty-five grains 
to the ounce. The first-men- 
tioned quantity is excellent 
for ordinary work ; when a 
very high degree of sensitive- 
ness is desired, the larger 
quantity maybe used. 

For the reason that the 
emulsion is to be dried, some 
economy may be practised by 
making a more concentrated 
emulsion, as follows: ordina- 
rycadmium bromide, 9 grains; 
ammonium bromide, 2i 
grains; ammonium iodide, 2 
grains ; cupric chloride, 2 
grains. 

Use about ten grains of in- 
tense pyroxylin. The silver 
nitrate must be increased in 
the same proportion es the 
salts, so that twenty-five to 
thirty grains to each ounce of 
concentrated collodion will be 
proper. Three ounces of this 
collodion will, after treat- 
ment, give four ounces of 
finished emulsion. 
The best results are obtained by keeping this emulsion , 
with occasional shaking, for from twenty-four to thirty-six 
hours. It is then to be poured out into a flat dish and allowed 
to set. Particular care is needed in this part of the opera 
tion ; the preservative must be applied just at the right time 
— neither too soon nor too long after the pouring out. The 
emulsion must be occasionally examined and moved about 
in the dish to promote e^ual drying. As soon as a skin forms 
on it, holes must be made through it, and the collodion un - 
derneath be made to flow out and over it. If this be ne 
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A glue which will resist the action of water is made 
boiling 1 pound of glue in 3 quarts of shimmed milk, 



by 



lected, the surface will become hard and leathery before 
the emulsion is set underneath. The object is to keep the 
whole mass as nearly uniform as possible, and, as soon as it 
Is gelatinous, to apply the next treatment. The proper con- 
dition can be judged of by touching with the tip of the finger ; 
as soon as nothing comes off upon the finger the emulsion is 
ready for the preservative. 

Any preservative may be used. As to the effects of different 
preservatives, I will speak presently. If the lesser quantity 
of silver be used, the preservative may generally be applied 
in its ordinary condition: but if the larger, then it will be 
well to add to the preservative one tenth of its bulk of ordi- 
nary acetic acid (No. 8 or Beaufoy's). 

The preservative is to be poured into the dish, and then 
immediately the film is to be plowed up with a porcelain, 
horn, or glass spatula (not a metallic one), and reduced into 
small pieces ; and the whole, preservative and film, is to be 
transferred into a convenient glass jar — not too small. The 
flakes of emulsion are to be occasionally stirred and left in 
contact with the preservative for flfteon minutes from the 
time when it was first poured over the mass. (In operating 
upon a large scale, commercially, it will probably be found 
better to leave a Utile longer in contact with tho preservative, 
and always to acidify. For working with a few ounces, the 
foregoing is the right way.) The preservative is then poured 
off and water poured on, the flakes well stirred up, and the 
water changed several times. Tho flakes are then left to 
stand under clean water for about an hour; then several more 
changes ; then stand another hour ; then several more changes. 
By this time everything soluble is extracted from the flakes ; 
indeed, after the first hour no silver can be found in tho 
wash water. We have now only to dry. This may bo done 
at ordinary temperatures, or the vessel may be set over a 
stove, provided its bottom be not allowed to become hotter 
than the hand can bear. The drying mus t be thorough ; the 
flakes shrink wonderfully, and curl up like tea leaves. They 
are not white, but of a medium grey color, notwithstanding 
which they make a pure cream-colored emulsion. 

To re-emulsify, the dried flakes are put into a bottle and 
are covered with one third ethor, one third alcohol, and one 
third plain collodion. They must be well shaken at Intervals. 
The new emulsion is not in good order till after, at least, 
forty eight hours, and is better at the end of a week. When 
it has once been thoroughly mixed with the liquids, and has 
been shaken at intervals for some days, it seems to lose all 
disposition to settle, and makes a most excellent emulsion. 
There is no reason why it should not keep indefinitely. Or 
it may be preserved in the dry state and emulsified at any 
time, using from twenty to twenty-five grains of the dry 
emulsion to each ounce of solvents. Three and a quarter 
ounces of collodion, formula No. 2, will yield about one 
hundred grains of dry flakes. 

PRESERVATIVES. 

The character of the image will depend very much upon 
the preservative used. 

Albumen Preservative. — This gives an exceedingly sensitive 
and delicate plate, with mueh less density than most of the 
other treatments. For this reason I prefer it to the rest, as 
tending to give detail in both lights and shadows, with great 
varieties of half tone. My formula is : Water, 12 ounces ; 
thick gum and sugar solution, 1 ounce ; prepared albumen, 
1 ounce ; sixty -grain alcoholic solution gallic acid, 1 ounce ; 
sixty -grain tannin solution (in water), 4 ounce. To be added 
in the order named. If rather more density be required, 
double the tannin. I use it as above. This preservative 
works very cleanly and satisfactorily : I use it exclusively. 

Gallic Acid and Coffee,- -A. mixture of gallic acid and coffee, 
using about two ounces of sixty-grain solution to twelve 
ounces of infusion of roasted coffee, gives very good results ; 
it should, however, be acidified with acetic acid, using about 
half an ounce of Beaufoy's (No. 8) to the above quantity. It 
gives a blacker image than No. 1, and more Intensity. It will 
probably be useful when the pyroxylin is deficient In 
intensity. It gives excellent transparencies by exposure 
under a negative, but too intense for lantern work, for which 
No. 1 is much better, as well as for negatives. 

DKVFXOPMENT. 

For a 6Jx8J plate pour four ounces of water into a 7x9 
dish, add half a drachm of sixty -grain solution of pyrogallic 
acid in alcohol, and put In the plate. Mix in a bottle equal 
quantities of a fifteen-grain solution of potassium bromide 
and an eighty -grain ammonium carbonate. Of this mixture 
pour one fluid drachm into the dish. When the detail appears 
add another drachm, and later, if necessary, a third ; or add 
half a drachm of the ammonium carbonate solution without 
bromide. The two first additions must have bromide ; the 
third is best without for a negative — best with for a tran- 
sparency Fix in hyposulphite solution of the same strength 
as used for wet plates. 

I should have mentioned that I always keep the collodion 
for a month — for several if possible. The plates should be 
edged with a solution of India rubber In benzole. 

The principle of applying a preservative to a mass of 
material at once and then washing it out again could be 
patented. This is common to the new processes. The plan 
of applying a silver bath to a mass of partially dried collodion 
is also new and patentable. Convinced as I am of the very 
great usefulness of these prooesses, I believe that such patents 
would be very valuable. I prefer, however, to give them 
freely to anyone caring to use them, asking only, in return, 
tohave them ascribed to their author and not appropriated by 
hose who may make trivial modifications on them. " 
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Adjusting Locomotive Valves. 

To the Editor oj the Scientific American: 

I will give you a method for setting slide valves of loco- 
motives, which is practical and easy. Make a steel tram, 
about Gi Inches long, with two points at right angles with the 
straight bar, one point to be 2} Inches in length and the 
other 1£ inches. Both points are to be sharp. Take a cen- 
terpunch, and make a center mark on top of the steam chest 
packing box ; then take a strip of tin and put it in the steam 
port. Draw the valve slowly back until you can just move 
the tin between the edge of the valve and the edge of the 
steam port (which is now closed, except as to thickness of 
the strip of tin). Take the tram, place the short point in the 
center mark on the packing box ; then make a scratch on 
the valvo stem, and go through with the same process with 
the opposite steam port. Now you have marks on the valve 
stem just where the valve begins to open. The valve stem 
must next be got into radius (as we term it), which is to show 
the proper length for the valve stem. It in done thus : Cover 
tho steam ports equally with the valve, put the center of 
rock shaft and the rocker pin at a right angle with the bore 
of the cylinder; and when the valve stem is adjusted to this, 
it is of the proper length and should not be altered. 

To adjust the valven in forward motion, hook the reverse 
lever in the forward notch, take the dead points for centers, 
and alter the eccentric rods until the spaces are equal on the 
valve stem, which is determined by the use of the tram. Take 
the forward centers and give -fa inch lead to the valve, for 
either passenger or freight engines. By adopting this plan 
the englno will reverse her action promptly. Hook the re- 
verse lever in back motion, and repeat as above. 

If the job Ls to be done quickly, and the eccentrics are in 
the proper position, it can be done by the travel, in this 
way ; Move the engine slowly forward with steam, take the 
tram, and trace the movement of the valve on the valve stem 
until the stem stops ; then trace the return movement until 
that stops. Take a pair of dividers and measure each dis- 
tance^ from the valve mark on the stem, to the extreme of the 
travel line (or where the valve stopped). Alter eccentric rods 
until the spaces are equal. By these means, you do not re- 
quire to take the steam chest covers off. 
East Saginaw, Mich. Thomas M. Hayes. 



An Invention Wanted, 

To tiie Editor of the Scientific American: 

I would invite the attention of inventive minds to the sub- 
ject of respirators for miners, to protect them from the foul 
gases which trouble so many men, especially in coal mines. 
An invention that would protect them when laboring to sub- 
due a fire in a coal mine would certainly prove a very valua- 
ble one, and be the means of saving many lives,and millions 
of property. 

Hazleton, Pa. C. F. H. 



The New British Patent BUI. 

The Lord Chancellor's new Patent Bill, briefly described by 
us a few weeks ago, meets with vigorous opposition in some 
of the English papers. Among the ablest remarks upon the 
subject are those given in Engineering. In a recent number 
the editor says : " Contrary to our anticipations, the Patent 
Bill has passed through committee with all Its powers of 
mischief intact. In spite of the almost unanimous opposition 
which it has met with out of doors, the only modifications 
which have been introduced merely relate to matters of 
detail. Instead of four examiners we are to have six, the 
referees are to be appointed by the Commissioners of Patents 
alone, without the concurrence of the Board of Trade, as was 
at first suggested, and their services are only to be called in 
when necessary, and not as a matter of course. 

The radical vice of the measure still remains ; and although 
it is pretended that the examination clauses have been 
framed to meet a universally expressed wish, we are quite 
sure that nothing of this kind was ever asked for by the 
general body of Inventors. It is perfectly notorious that the 
Idea has been fostered chiefly by a small knot of shameless 
placehunters, who will not be satisfied with any system 
which leaves them unprovided for. By dint of appearing 
now as members of this society, now of that, and by reading 
papers here and delivering lectures there, a delusive impres- 
sion has been created that inventors are really desirous of 
seeing the system of preliminary examination introduced. 
We do not for obvious reasons mention these persons, but a 
careful examination of the various propositions for patent 
law reform put forward during the last ten or fifteen years 
will reveal their names. There are of course some advocates 
of preliminary examination who are perfectly disinterested, 
having only joined in the cry on purely theoretical grounds. 
These goodnatured individuals have in all probability never 
made a search in their lives, and are totally unaware of the 
enormous difficulty of deciding whether an invention has 
really been anticipated or not. 

The Lord Chancellor has been at great pains to explain that 
he does not propose any examination as to " utility ;" but what 
is the meaning of " frivolous " If it does not include projects 
which are " useless," In other words, void of " utility"? It 
ls the same thing In another form — an old friend with a new 
face. Lord Cardwell sneers at an Invention (of American 
origin) which consisted in placing a piece of india rubber 
at the end of a pencil, so that the person using it could rub 
out with one end what he had written with the other. This 
may be " frivolous " or not, but it was a sufficiently valuable 
patent to be worth a very costly lawsuit, which is well known 
asthe "india rubber tip case." Those who have followed the 



question need scarcely be reminded of the case of Smith c 
Buller, which occupied the Court of Chancery for many days, 
the costs amounting to about $20,000, and in which the matter 
in dispute was a very minute improvement in swivels. So 
small was the improvement that ordinary observers would 
not have detected the difference between the old swivel and 
the new. Largo fortunes have been made out of "solid 
headed" pins, and buttons have raised many to affluence. 
Only the other day a large technical college was founded 
and endowed by a philanthropic manufacturer who stated 
that a very large portion of his princely fortune had been 
amassed by making steel pens and split rings. The question 
of frivolity is in some respects more delicate than that of 
novelty ; and when the examiners have once tasted blood, we 
shall probably find them rejecting as "frivolous" contrivances 
which, though seemingly insignificant, may have cost a man 
years to invent, and which the whole of a trade has been in 
vain endeavoring to produce. 

For years past we have done all In our power to warn 
Inventors as to the almost certain results of an arbitrary 
system of preliminary examination like that embodied in the 
present bill. We showed some time back, in a series of articles 
on " Anticipated Inventions," how some of the greatest 
inventions of the day would most certainly have been refused 
by any moderately well informed examiner. If inventors 
permit this bill to pass in its integrity, they will find them- 
selves in the position of the man who made a monster, and 
was in due time destroyed by it. For a few years we shall 
have chaos, soon to be followed by the entire abolition of 
those laws which have done so much to foster inventive 
talent, and have borne no inconsiderable share in bringing 
the manufacturing industry of this country to the high 
position which it now occupies." 



The Heliograph. 

Through the general introduction of electric telegraphy, 
and the all but universal adoption of the Morse alphabet, it 
occurred to Mr. Mance to produce an instrument which is 
very compact, very portable, easily set up, and easily worked. 
Although he was first in favor of larger instruments (which 
are still preferablo for permanent stations), he is now con- 
vinced that an instrument of the size here described is all that 
is requisite. The chief objection to the adoption of the sun 
telegraph is that we cannot command the sun to Bhine in 
the same manner that we can control a galvanic battery ; and 
It must be understood that Mr. Mance advocates his system 
only as an auxiliary to other systems of field telegraphy. 

The instrument consists of a light, but firm, tripod stand, 
similar to those used for prismatic compasses. On the top a 
plate is moved by a tangent screw which admits of quick 
and Blow motion, and the plate carries on a pin a semicircu- 
lar ring, which again carries on pivots the round mirror, the 
silvering of which is removed In the center for the space of 
a circle about 3-16 inch diameter. To the plate is also at- 
tached a simple key, which Is pressed down and springs back 
like an ordinary Morse key. This key is connected with the 
top rim of the mirror by a steel rod, which can be length- 
ened and shortened — as occasion may require — by turning 
the handle and screwing the rod through the small brass ball 
which secures it to the edge of the mirror. 

By means of the last named adjustment and the tangent 
screw, the glass can be altered, as the ever-changing position 
of the sun may require. 

From 12 to 15 yards in front of the Instrument is placed a 
sighting rod. This rod is to mark a spot exactly in a line 
with the center of the heliograph and the distant station. A 
metal stud marks the spot, and a wooden cross piece marks 
where the flash rests when not directed on the opposite sta- 
tion. 

The instrument can be set up ready for working in a few 
minutes. When the exaot position of the distant station is 
not known, a flash of sunlight must be thrown in the direc- 
tion of the most likely points, and this must be continued 
till it is answered by a flash, which indicates that a distant 
signaling party is on the lookout. Then, after releasing' the 
tangent screw, the glass must be turned to a convenient 
angle, and the sighting stick must be directed in a line with 
the distant station by looking through the small aperture in 
the center of the mirror. When this is effected, the stud 
must be raised or lowered till it is in the line of vision on a 
level with the center of the glass and the distant flash, and 
the short cross piece must be placed at right angles to the 
upright, about a foot below the stud. After being thus ad- 
justed, the Instrument must not be moved. 

The spot will be observed gradually to rise or fall, accord- 
ing to the direction in which the sun is apparently moving. 
The handle of the key, or the tangent screw, or both, as the 
case may be, must be turned slightly after every two or 
three words, to ensure, as far as possible, that the center of 
the spot shall be on the stud when the key is pressed down. 
When the sun is rather low in the heavens, and behind 
the signaler, it becomes more difficult to direct the flash 
with accuracy. In consequence of the obtuseness of the 
angle, the spot loses its circular form, and becomes rather 
dim when reflected on the stick. If It Is required to work 
frequently with the sun in this position, the employment of 
a second glass on a light tripod stand is recommended. 

But it would be useless here to enter more into tho 
minutiae of working the instrument : suffice it to say that, in 
experienced hands, twelve words and more per minute have 
been obtained, while others state that men — after a fort- 
night's practice — could attain only from four to five words 
per minute. As to the distance, 10 and 20 miles— and in 
very close weather 40 miles — have been obtained, — Teh 
graphic Journal. 
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SOOTT'S PATENT SH££T IBON HOOFING. 

So many conflagrations have been caused by sparks from 
chimneys, or from adjacent burning buildings, falling upon 
roofs, that the safety offered by a covering entirely of iron, 
and consequently fireproof, is by no means unimportant. 
The device herewith illustrated, while securing that advan- 
tage, presents a variety of others which, in brief, render it 
a most efficient protection. It is portable, and is supplied in 
plates of eight feet in length by two in width, which are 
trimmed to fit with accuracy, so as not to get out of line, no 
matter how great the distance over which they may be run. 
These plates are provided with side and 
end connections complete, so that the work 
of laying them is greatly facilitated. The 
joints are strong and windproof, and rust 
or wear by weather is prevented by coat- 
ings of pure iron oxide and linseed oil. 
Finally, it will be noted that nails through 
the roofing plates are nbsent, and a fre 
quent cause of leakage thus avoided, and 
that the peculiar arrangement of plates and 
seams provides fully for the contraction 
and expansion of the metal. 

A sheet, as supplied by the makers, in 
represented in Fig. 1. The ends, a and ft, 
are folded over in opposite directions, the 
former being uppermost when the piate is 
in position. The mode of locking together 
those ends is shown in Fig. 5, from whicli 
it will be seen that a continuous water shed is made. The 
device for attaching the plates to the roof is represented at 
e, in Fig. 5, and also in Fig. 2. This, at the sidesof the plates, 
is an upright iron strip, split part wayat the top to hookover 
the side of the sheet. To adjuit of this engagement the 
sheet is bent upward, as represented in Fig. 1, and the curve 
is such that the edges of adjacent sheets may be in contact 
and parallel for a short distance. The end cleat is also 
nailed to the sheathing. To finish the work, the sides are 



the sky cleared. There had been no sign of thunder all day. 
At 5 P.M. my wife, my son, and myself were standing under 
the flagstaff and within 10 feet of a mooring chain, watching 
the bay, when the vane was suddenly struck by lightning, 
which broke the mast Bhort off in two places, tearing and 
splitting the wood between the vane and the Iron guy rope6. 
Through these the discharge then passed to the ground, but 
three out of four mooring chains were broken. 

The broken mast and vane fell to the ground close to us. 
Heavy hail followed the flash, the wind falling instantly to 
a dead calm ; a second but distant flash was seen twenty 





rought together square at the eaves, and the comb formed, 
the same as in a standing seamed tin roof, by turning up a two 
inch standing seam with roofing tongs. In the engraving, 
Fig. 2, the cap,/, which surmounts the adjacent sheet edges, 
is drawn to the top, so that the fastenings, e, can be seen 
where the sides of the plates meet. The method of secur- 
ing the parts by countersinking is represented in vertical 
section in Fig. 3, and Fig. 4 is a horizontal section of the 
same. 

Fig. 3. Fig 4 




After the roofing plates are all in position, the joints across 
the ends are closed and compacted by beating the folds to- 
gether The invention is applicable to any class of build- 
Fig. 5 




ngs, but particularly to large manufacturing establishments, 
on account of the slight pitch at which it can be laid, the 
co3t of building being thus materially decreased. 

Further particulars may be obtained by addressing the 
manufacturers, Messrs. Scott & Co. , 75 East Front street, 
Cincinnati, Ohio. 



Struck by Lightning. 

Mr. D. Pigeon gives, in Nature, the following interesting 
account of the effect of lightning upon himself and members 
of his family, during a recent thunderstorm: " The house, 
in which with my family I have spent the winter, stands in 
the center of Torbay and close to the sea. In the garden, 
which gives access to the shore, is a flagstaff, 50 feet high, 
with a metal vane at the top, the mast being steadied 
at about 25 feet from the ground in the usual way with iron 
wire guys. About a foot above ground, each wire rope ter- 
minates in a i inch chain, which is anchored a few feet in the 

Mil. 

February 25th, 1875, was a rainy day during the forenoon, 
with heavy wind from the southeast; but in the afternoon 



; SCOTT'S SHEET IRON ROOFING.-Fig. 1. 

minutes later, after which there was no more lightning. 
The discharge startled the whole village of Paignton ; the 
coast guard officer compares the explosion to that of a 800- 
pound gun ; and at Torquay, 3i miles distant, a scientific 
friend speaks of both fla.sh and crash as most terrific. 

1 must now attempt to describe the effects on ourselves 
and the iiupressioms on our senses. Of the three, my wife 
only was " struck," and fell to the ground, my son and my- 
self remaining erect, and all three retaining consciousness. 
For more than half an hour my wife lost the use of her 
lower limbs and left hands, both of which became rigid. 
From the feet to the knees she was splashed with rose- 
colored tree-like marks, branching upwards, while a 
large treelike mark, with six principal branches diver- 
ging from a common omter, thirteen inches in its 
largest diameter, and bright rose red, covered the body. 
None of us are certain of having seen the flash, and my 
wife is sure she Baw nothing. As to the noise, my 
wife heard a "bellowing" sound and a "squish," 
recalling fireworks; my son also heard a "bellow," 
while I seemed conscious of a sharp explosion. My 
wife "describes her feeling as that of "dying i.,vay 
gently into darkness," and being roused by a tremen- 
dous blow on the body, where the chief mark was af- 
terwards found. My son and myself were conscious of 
a sudden and terrific general disturbance, and ho af- 
firms that he received a sever* and distinctly electrical 
shock in both legs. My left arm, shoulder, and throat espe- 
cially suffered violent disturbance, but I did not think it 
was electrical. As I turned to help my wife, who was on 
the ground, I shouted, as I thought, that I was unhurt, and 
hoped they were also, but it seems I only uttered inarticulate 
sounds, and my son, in his first attempt to answer, did the 
same. This, however, was only momentary ; in an instant 
we both spoke plainly. 

Neither of us referred the occurrence immediately to its 
true cause, but the idea of l>eing fired at was present to all 
our minds, my wife indeed remained of opinion that she was 
shot through the body until she heard me speak of lightning. 
An infinitesimal lapse of time enabled my son and myself to 
recognize lightning; but I cannot say whether I didsol>efore 
or after my fifst glimpse of the wreck on the ground. Neither 
of us heard or saw the mast fall, though it descended fifty 
feet, and fell on hard gravel close to us. My son and myself 
both experienced a momentary feeling of intense anger 
against some " person or persons unknown," further showing 
that we preliminary referred the shock to some conscious 
agency. I ought perhaps to add, that neither of us felt any 
sensation of fear at the time ; but we were all nervous for 
several days after. 

I have endeavoured to keep to fact throughout, but I ven- 
ture to add a remark made by my wife as we raised her from 
the ground : " I feel quite sure that death from lightning must 
be absolutely painless ;" and I offer it as an unconscious 
corroboration of views on this subject which our experience 
seems to strengthen. 

» >•> - 
The Cue of the Hand as an Optical Instrument. 
Dr. F. Thomas, of Uhrdorf.observes that, although artist* 
are well aware of the advantages of monocular vision and 
the use of the hand as an impromptu stereoscope for the in- 
spection of pictures, the public generally knows nothing of 
them. Any one who carefully watched the crowds that daily 
thronged the avenues of the late Vienna Exhibition might 
have seen how very, very few persons amongst them ever 
availed themselves of this ready resource. 

And yet, how different is the appearance of a really good 
picture thus seen and the same viewed in the ordinary way 
by binocular vision ! Regarding it with a single eye through 
the hollow of the hand as through a stereoscope, we get a 
relief, a substance, which otherwise is more or less wanting ; 
in a word, we get the third dimension, depth, which is in- 
dispensable to realistic effect. Nor is the method applicable 
to the contents of picture galleries alone ; every photograph, 
every engraving and print, of correct design, may be benefi- 
cially treated in the same way. As with the stereoscope, so 
with its Impromptu substitute, we get increased focal length. 



and with it the several artistic advantages thence accruing. 
On the other hand, defects in drawing are ruthlessly exposed 
by the same means. Trifling errors in perspective, which 
might have passed unnoticed under ordinary circumstances, 
stand revealed in their full deformity. 

With juster perceptions of the magnitude and relative di- 
mensions of objects, monocular vision, combined with the 
stereoscopic use of the hand, gives us, also.a correcter appre- 
ciation of the effects of reflected light. And this applies net 
only to the confused appearance occasioned by the interposi- 
tion of highly reflective media between the object and the 
observer, but also to artificial reproductions 
of the same effect. 

A point ignored in every treatise to which 
Dr. Thomas has had access is the effect of 
the hand, when thus used, in modifying or 
correcting our perceptions of color. The 
rays of the setting sun are flooding the land- 
scape with golden light. Prominent in the 
distance stands forth a church tower lighted 
up with a rich orange glow. By regarding it 
attentively through the hollow of the hand, 
and opening and closing the latter suitably, 
the tower can be made to aEsume any inter- 
mediate tint between the white it really is 
and the orange it has assumed in the rays 
of the western sun. The woods, too, dark, 
somber, and night-like to the unaided vision 
in like manner can be made to resume the 
hues they wore in the broad light of noonday. A bright 
patch on the far distance shows a soft subdued white, and 
we notice then for the first time that to the unassisted eye it 
presents a bright golden color. 

Indeed, our conceptions of color are mainly dependent on 
comparison — contrast. But these are quite inadequate to 
enable us, under all circumstances, to detect and discriminate 
between minor differences of shade by ordinary unaided 
binocular vision. For that purpose, we must have recourse 
to the hollow of the hand, looking through it at the object 
with one eye, and comparing the effect observed with that pro- 
duced on the other and unshaded eye. Both eyes may be open. 
In such cases, the chief point is not monocular vision, but 
the shading of the eye by the hand thus applied. As with a 
Nicol's prism, we thus restore the equilibrium of the blue 
light diffused through the atmospheric regions — which in the 
landscape above referred to was overpowered by its comple- 
mentary color, the orange emanating from the sinking sun 
— and are so enabled to see objects under the hues they would 
present when viewed by the white light of a noontide sun. 



Phosphareted Steel. 

A year or two ago, it was generally admitted that a pure 
ore or pig iron, and especially one containing less than 008 
to '05 of phosphorus, was absolutely essential to the pro- 
duction of a good Bessemer steel ; the consequence has been 
that many of our richest iron ores, most cheaply mined and 
supplied, have been ruled out as unfit for Bessemer work. 
Such are most, if not all, of the limonite and fossiliferous 
ores of Pennsylvania, Virginia, Tennessee, Georgia, and Ala- 
bama, in which the percentage of phosphoric acid runs 
usually from 005 to 0'15 per cent, corresponding to about 
double these amounts in the pig iron. This small percent- 
age of phosphorus has been a perfect bugbear to iron manu- 
facturers, and so important was it considered thatoneof our 
large steel works imported 10,000 tuns of ore from Algiers at 
a cost of about $16 per tun, because it was, at that time, im- 
possible to procure ores here sufficiently free from phos 
phorus for use in the manufacture of steel rails. Innumer- 
able efforts have been made to get rid of the phosphorus in 
the several processes through which the iron passes in its 
manufacture, but these efforts have been but partially sue 
cessful, and then only in the puddling process, and, conse 
quently, of no use in the manufacture of Bessemer steel. 

Investigations which have been made during the past two 
or three years have developed the fact that, by a kind of 
homeopathic treatment (similia simWba* curaniur'), certain 
substances which themselves give hardness and brittleness 
to steel may he in part substituted for other ingredients 
having a similar tendency, to the great improvement of the 
resulting metal. It has thus been found that, by securing 
proper relative proportions of carbon, phosphorus, silicon, 
and manganese, a steel of great softness and strength can be 
obtained, while the same percentage of phosphorus in ordi- 
nary steel would have indicated very different properties. 

There is no longer much doubt of the fact that manganese 
exerts upon steel a body-giving and toughening influence, as 
well as a neutralizing effect, on the hardening or cold-shorten- 
ing due to phosphorus. Though these properties of manga- 
nese have been blindly suspected for some time, the mutual 
dependence and, to a certain extent, interchangeability of 
carbon and phosphorus were not fully appreciated till the 
success of M. Tessie Du Motay, in producing, with ferro- 
manganese, a good rail steel containing about 012 carbon, 
0'2o phosphorus, and 075 manganese, was fully established. 

The secret of success appears to be in putting into the 
metal from three quarters to 1 per cent of manganese with- 
out bringing the percentage of carbon above 16, while the 
metal contains the ordinary amounts of phosphorus and sili- 
con, or, say, 0'25 to 0'29of the former and 003 of the latter. 
When the percentage of phosphorus is diminished, that of 
carbon should be increased, and vice vend, within certain 
limits. Steel is undoubtedly destined to supplant iron for 
almost every use where the latter is now adopted. Our iron- 
masters should apply those improvements that will place 
us in a position to compete successfully in other markets 
than our own. — Engineering and Mining Jbwrnal. 
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IMPROVED WASHING MACHINE. 

The annexed engraving represents a new washing machine 
which may be readily attached to any kind of tub. It is 
operated by passing the clothes between a corrugated roller 
above and an endless belt, which envelopes smaller rollers, 
beneath, the upper roller being held in its place and against 
the garments by stout spiral springs, and rotated by the han- 
dle shown. 

In the illustration, A is the upper roller, which is faced 
with sheet metal. In Fig. 2, the arrangement of the smaller 
rollers and belt beneath is clearly shown. 
One of the springs which hold the roller, A, 
down upon the clothes is represented at B, 
and the simple screw clamps, by which th 
device is attached to the tub, need no spe- 
cial description, except to note the fact that 
they, in common with other metal work of 
the machine, are strongly constructed of gal- 
vanized iron, and are pivoted to the frame 
portion at C, so as to be adjusted on the cir- 
cular edge of a tub. 

The garments, as they pass between the 
rollers, are thoroughly rubbed by the upper 
one, receiving the same scouring as if rubbed 
by hand upon an ordinary washboard. The 
springs admit of the upper roller adjusting 
itself to any thickness which may be passed 
beneath it. 

This machine is also claimed to wash the 
lightest fabrics with much less wear than is 
produced in washing by hand. 

Patented February 24, 1874. For fur 
ther particulars relative to sale of State, 
county, and town rights, address Mr James 
Taylor, P. 0. Box 44, Otter River, Mass., or 
Box 577, Stamford, Conn. 

• <ti » 

WOLFF'S BUTTON HOLE CUTTEB. 

The device represented in the illustration is a handy little 
instrument which cuts a slit for a buttonhole and, at the 
same time, punches the rounded end of the same. The 
handle resembles an ordinary pliers, and at the ends of the 
jaws two curved cutting blades, A, are attached. Just in- 
side the blades, and on one jaw, is a circular head, attached 
as shown, and carrying several punches of various sizes. On 
the other jaw is a rotary anvil, B, corresponding in its sides 
to the shapes of the punches. The length of the button 
hole depends upon the distance to which the curved blades 
are permitted to pass each other. The length is regulated 
by the punches being adjusted in their head, so that, if one 
of them is brought opposite to the anvil, it will strike the 



Tbe Siemens Furnace Anticipated. 

Some two years ago, we gave a drawing of the medical 
warming apparatus, which the Prussian patent authorities 
decided to be an anticipation of Dr. Siemens' regenerator. 
A recent number of the American Oaslight Journal contains 
an article by Professor B. Silliman, who certainly ought be 
made a Patent Office examiner on the spot, in which he en- 
deavours to show that the gas furnace was foreshadowed in Dr. 
Hare's oxyhydrogen blowpipe! " Properly considered," says 
Silliman, "the fundamental principle which led Hare to the 





game and prevent the cutting blades passing beyond the de- 
sired distance. In one of the jaws is secured a set screw, 
C, which is so adjusted that it keeps the punches from stri- 
king too hard against the anvil. When buttonholes are to 
be made without eyelets, the punches are turned out of the 
way, and the length of the cuts determined by the screw, 
C. Both the cutting blades and the punches can be easily 
removed for sharpening or replacing them by new ones. Pa- 
tented April 7, 1874, to Mr. Raphael Wolff, of New York 
city. 



New Process of Dental Surgery. 

Mr. Napier, an English dentist, announces what he con- 
siders to be something new in dental surgery, especially in 
a case where the teeth were extremely sensi- 
tive, and it became necessary to file them 
down for the purpose of introducing artifi- 
cial teeth on the stumps. For the sake of 
avoiding pain in the operation as far as pos- 
sible, ether spray was first made use of in 
reducing the sensibility of the teeth ; a piece 
of cottoD, dipped in ether, and laid first on 
the teeth and then on the instrument, being 
found to answer a still better purpose. While 
engaged in this operation it occurred to Mr. 
Napier to avoid the usual practice of den- 
tists (of extirpating the nerve), with which 
object he took a bit of hard wood, dipping it 
in nitric acid, and with this cauterizing the 
exposed portion of the nerve in each tooth 
successively. He then filed the teeth down 
to the level of the gums without producing 
any pain whatever. He found that in this way the stump of 
the tooth remained perfectly healthy, giving no pain of any 
kind ; and the subsequent experiences of the patients were 
of the most satisfactory character. 



TATLOE'S WASHING MACHINE. 

oxyhydrogen blowpipe has also led Siemens, in our time, to 
the invention of the regenerative gas furnace, by which, as 
Hare says in his memoir, ' to avoid these evils,' that is, the 
contact of solid fuel and the loss of heat consequent on its 
inversion into gas, i t was thought desirable that means might 
be discovered of clothing the upper surface of any body 
which might be subjected to this species of operation with 
some burning matter, of which the heat might be equal to 
that of the incandescent carbon with which the lower surface 
might be in contact ; or by which bodies might be exposed on 
solid supports to a temperature equal or superior to that of 
the porous charcoal uniting with oxygen. It soon occurred 
that these desiderata might be attained by means of flame 
supported by the hydrogen and oxygen gas. In the Siemens 
furnace the objects to be heated are sustained on a solid 
support in an atmosphere of burning gas, the oxygen of the 
atmosphere arriving by one inlet, and the combustible gases 
by another, and the two uniting in a true Hare's blowpipe 
flame to do their work. The necessary contrivances for the 
alteration of the flow of gas and air through the regenerative 
cellular flues of firebrick are evidences of a high degree of 
inventive skill, applied to the solution of a problem which, 
in its essential features, was clearly set forth by the American 
philosopher, Robert Hare, in 1802." — Engineering. 



Electrical Colored Shadows. 

Six Grove's cells were connected with one of Ladd's large 
induction coils, and the secondary current, condensed by two 
large Leyden jars, was sent, in the usual way, between two 
pairs of metallic electrodes, in order to examine their spark 
spectra. 

Two of the electrodes were of platinum: these may be called 
pair A. 

Of the other pair, B, one electrode was of platinum, and 
the other of the metal to be examined. 

Place a piece of white paper equidistant from, and on one 
side of, the two sparks. Hold the finger so that a shadow of 
it maybe cast by each spark. The two shadows will be seen 
to be most beautifully tinted with different delicate colors, 
varying according to the metal inserted in B. 

It will be seen that the shadow thrown by A is lighted by 
B, and is seen on a ground jointly illuminated by A and B ; 
while B's shadow, lighted by A, is soon on the same common 



IMPROVED LOW WATER INDICATOR. 
The invention illustrated in the annexed engraving is a 
new low water indicator which, it is claimed, can never get 
out of order so as not to give an alarm. The foaming of 
the boiler, it is stated, in no wise prevents the proper action 
of the device. The apparatus is, besides, simple in construc- 
tion and possessed of various other advantages which will 
be readily understood from our engraving and the following 
description. 
Fig. 1 shows the indicator as attached to the boiler and 
Fig. 2, the mechanism of its upper portion. A 
is an expansion tube connected to the genera- 
tor at the alarm line, and provided at its up- 
per extremity with a valve, B, the stem of 
which runs through a spring, C, Fig. 2. One 
end of the latter is fixed, and across a slot in 
its forward portion a bar, D, is placed. E is 
a detent or right angled lever, pivoted as 
shown in Fig. 2, one arm of which connects 
with the rod, F. The long arm extends up- 
ward through the slot in the spring, and is 
notched in such a way that, when the expan- 
sion tube, A, is cold, the crossbar, D, rests in 
the recess, thus retaining the spring, C, when 
depressed, and consequently holding the valve 
in its seat. To the lower part of the lever, 
E, is fixed a spring catch, G, which has its 
nib a very small distance below the notch in 
said lever. Rod, F, is fixed in a casting in 
the lower end of the expansion tube, and at 
H is a whistle. 

The operation of the device is as follows : 
When the water is at its proper hight, the 
tube. A, remains cool, the crossbar, D, rests 
in the notch of the lever, and the spring 
catch, G, rests against the side of the bar. 
On the water in the boiler falling below the alarm line, the 
water in the expansion tube runs out and steam takes its 
place, expanding said tube which, in lengthening, raises the 
lever.E. The short arm of the latter being held by the rod, F, 
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Professor 3erohus Kern, of St. Petersburgh, finds that 
the explosive properties of nitro-glycerin nearly disappear 
if the substance is highly heated. 



HOPKINS' LOW WATEE INDICATOE. 

colored ground as before. Without these consideratioas, 
it might have been supposed that the shadow thrown by 
B, and lighted by the unchanging spark A, would itself 
have remained unaltered. "I saw it of the colors, pink, 
light pink, dim pink, light green, nearly white, and yel- 
low green; corresponding to the introduction into B of Bi, 
Ag, Sn, In, Al, and Mg respectively."— C. T. L. WhitmtU, in 
Natwrt. 



the long arm is thrown over, the notch slips off the crossbar, 
the spring raises the valve, and the steam, escaping, sounds 
the whistle. 

To stop the alarm it is only necessary to depress the spring 
by means of its handle. The catch, G, then 
engages with the crossbar, D, and, retaining 
the spring, holds the valve to its seat. When 
the water in the boiler again reaches the 
proper level, the tube, A, quickly cools, and 
in contracting throws the lever, E, over, so 
that the notch engages with the crossbar. 
At the same time the catch, G, is displaced, 
and the spring is thus allowed to rise suffi- 
ciently to admit of the engagement just men- 
tioned. If it is desired to blow dry steam 
through the whistle, the upper end of the 
pipe, A, can be plugged and steam taken 
through a separate pipe below the valve. 
The device may also be placed in a horizon- 
tal position, and the whistle dispensed with, 
a nozzle being used in its place. Tbe appa- 
ratus then becomes an automatic gage cock. 
Patented November 10, 1874. For indicators or for fur- 
ther information address Messrs. Hopkins & Tytler, manu- 
facturers, Albion, N. Y. 



The meeting of the British Social Science Association 
will be held at Brighton in October next, and there will be 
an exhibition of appliances and apparatus relating to* the 
sanitary and educational systems. 
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NOVEL DEVICE FOB PBEVEHTIHG BTT5AWAT HOBSES. 

The annexed engraving, for the description of which we 
are indebted to the Pesth WocherMatt fftr Land und Forst- 
wirthschaft, represents an ingeniously simple device for 
checking runaway horses. A A are stout rings, of suffi- 
ciently large diameter to slip over the fore legs of the ani- 
mal and close up to the body. They are held in the last 
mentioned position by lines, B, which lead up through lead- 
ers on the saddle, and are joined to a single ring which slips 
over a hook, C, on the dashboard. Thus arranged the de- 
vice forms no impediment to the horses' mo- 
tion, as the rings, though connected together 
between the legs, are joined by a sufficiently 
long bond. In case of the animals' running 
away, however, the driver has merely to lift 
the ring for the hook, C, and allow the large 
rings, A, to descend lower down on the legs. 
This of course interferes at once with the 
horse's stride. If it be necessary to bring 
them to a sudden halt, to avoid immediate 
danger, the supporting lines are let go alto- 
gether. The rings then fall to the horses' 
feet, restricting their further progress, and 
perhaps throwing the animals. This would pro- 
bably result in injury to the latter, but it 
would not be employed except to prevent in- 
stant accident to the occupants of the vehicle; 
and it is possible their lives would be more 
imperiled by the sudden stoppage than if the 
appliance were not used. But the idea is novel, 
and some one, no doubt, considers it practica- 
ble, and perhaps it is. 



also red. In the contour of the bill, the form and position 
of the nostrils, and several other characters, the didunculus 
differs from any other living species at present known ; and, 
although a smaller bird in size, it approximates most nearly, 
in all its characters, to the extinct dodo, and, like it, com- 
bines the character of a rapacious bird with that of the harm- 
less pigeon. 

It will be seen that the mandibles of the didunculus are 
powerful in structure, yet, according to Dr. Bennett, the beak 
is never used as an offensive weapon ; for when the hand is 



Tbe Tallest Chimney In tbe World. 

The tallest chimney in the world is the 
Townsend chimney, Glasgow, Scotland. It 
was built by Robert Corbett, of Glasgow, for 
Joseph Townsend, of Crawford Street Chem- 
ical Works. The total hight from foundation 
to top of coping is 468 feet, and from ground 
line to summit, 454 feet ; the outside diameter 
at foundation being 50 feet, at ground surface 
32 feet, and at top of coping 12 feet 8 inches. 
The number of bricks used in the erection 
were as follows : Common bricks in chimney, 
1,142,532; composition and fire bricks for in. 
side cone, 157,468; common bricks for flues 
etc., 100,000; total, 1,400,000. The weight of 
bricks at 5 tuns per 1,000 is equal to 7,000 
tuns. When within 5 feet of completion, the 
chimney was struck by a gale frcm the' northeast which 
caused it to sway 7 feet 9 inches off the perpendicular and it 
stood several feet less in hight than before it swayed To 
bring back the shaft to its true vertical position "sawing 
back " had to be resorted to, which was performed by Mr 
Townsend's own men, ten working in relays, four at a time 
sawing, and two pouring water on the saws. The work was 
done from the inside on the original scaffolding which had 
not been removed. Holes were first punched through the 
sides to admit the saws, which were wrought alternately in 
each direction at the same joint on the side opposite the in- 
chnation, so that the chimney was brought back in a slight 
ly oscillating manner. This was done at twelve different 
hights, and the men discovered when they were gaining by 
the saws getting tightened by the superincumbent weight 
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THE UTILE DODO OB D0D1ET. 

A great many, very interesting additions have recently 
been made to the collection belonging to the Zoological So- 
ciety of London, and are now to be seen in their renowned 
gardens in the Regent's Park. 
Among them U a bird various- 
ly styled the didunculus, dod- 
let, little dodo, and toothed 
billed pigeon, the scientific 
name for which is the'diduncu- 
lus strigiroatris, which was 
brought from the Samoan Is- 
lands. The bird was not un- 
known in Europe, a specimen 
having been sent thither in 
1864; and from its size, dark 
plumage, and terrestrial hab- 
its, it might be mistaken, at a 
little distance, for some species 
of moorhen, but a closer in- 
spection of its structure con- 
vinces one of its relationship 
to the pigeons. 

The head and upper portion 
of the neck and breast, says 
the London Field, to which we 
are indebted for the annexed 
engraving, are of dark slaty 
green color, the primaries the 
same, but somewhat paler ; the 
rest of the plumage chocolate 
brown; the face and throat 
bare, and of a dark flesh color 
in the young bird, approach- 
ing to orange in the adult. The 
bill, which is remarkably deep, 
and with the upper mandible 
dentated, is orange yellow In 
the young bird, and red in the 
adult. The legs and feet are 




DEVICE FOE CHECKING ETTNAWAY HOESES. 

placed in the cage, or the bird is seized for removal from one 
cage to another, it never attempts to bite its captor, but, on 
the contrary, is so timid that, after fluttering about or run- 
ning into a dark corner of the cage in its efforts to escape, it 
soon becomes subdued, and is easily taken. This statement, 
however, requires some modification; for, according to the 
Rev. S. J. Whitmee, a resident at Samoa, who has kept the 
bird in confinement there, it is sometimes " exceedingly sa- 
vage. When any one approaches the cage," he says, " it 
ruffles its feathers, trembles, apparently with rage, and tries 
to bite. If it gets hold of one's finger," he adds, " I know 
from experience that it gives a severe gripe." 

In size, the bird may be compared to a large pigeon, which 
it resembles in some of its habits, and in the nature of its 
food. Like some of the Australian pigeons, it flies with a 
loud noise, which is especially noticeable as the bird rises 
on the wing. Like the ground pigeon, it nests or roosts on 
bushes or stumps of trees, and feeds on the ground. Its food 
consists of plantains and the fruit of the soi, a kind of yam, 
not unlike a small potato. 




THE LITTLE DODO (didunculus ttrigiroitn*). 



Preventable Diseases. 

It being conceded by every sensible person that good health 
is paramount to all other human blessings, we take frequent 
occasion to transfer to our columns (from reliable sources) 
practical information tending to promote and preserve the 
blessing so essential to all. To Tlie Herald of Health, for 
April, we are indebted for the following : 

" The range of what are called preventable diseases is 
now known to be very wide, and all such diseases it should 
be the first duty of man to prevent. Much of this — that for 
which I especially wish to ask attention — is not 
only preventable disease, but is disease that is 
called into existence only by the act or by the 
neglect of man ; and it is not too much to say 
(after the thorough investigations of the sub- 
ject that have been made by sanitary authori- 
ties) thxt there has never been a case of ty- 
phoid fever that was not almost directly caused 
by the ignorance or by the criminal neglect of 
some person whose duty it should have been 
to prevent it. Such disease never comes with- 
out cause; and its cause is never anything else 
than organic poisoning, arising from organic 
decaying matter or from the spread of the in- 
fection directly from a patient suffering from 
the disease. 

Typhoid fever has many names, all of which 
are suggestive of its erigin. It is called " drain 
fever," "sewer fever," " cesspool fever," " foul 
well fever," " nightsoil fever," etc. ; and it is 
never caused except by the introduction into 
the system of the germ of the disease — which 
can originate only through the operation of 
neglected organic wastes, or by communica- 
tion through the lungs or stomach by means of 
foul air or foul water, or from germs arisiDg 
from the persons or from the excreta of ty- 
phoid patients. So far as its contagion is con- 
cerned, ample ventilation of the sick room 
and the immediate removal or disinfection of 
the feces are ample preventives. It is not con- 
tagious, as smallpox is, but is spread by the 
action of germs which infect the locality of the 
patient, and extend more or less widely ac- 
cording to the precautions used to confine it. 
There is not necessarily the least danger that 
the disease will attack even the constant at- 
tendant of the patient, if proper care is taken. 
With the householder himself rests the entire 
responsibility of the origin of every first case 
breaking out in his household. This is a certain and tho- 
roughly well established fact, and there attaches tohim the 
full measure of guilt for every such case. This is a respon- 
sibility for which the community should bold him strictly 
accountable. It would really be as correct to ascribe a red- 
handed murder to Providence as to attempt in this way to 
console ourselves for a fatal attack of typhoid fever. We 
are taught that we shall not cleave our child's skull with an 
ax, and that if we do, death will surely result; but we are 
no less absolutely taught that we shall not poison our child's 
blood with the foul emanations of our house drains and 
with the contamination of our drinking water wells, lest the 
same fatal result follow. We may ignorantly load the wa- 
ter with which our families are supplied with lead poison, 
and so be without the guilt of intention ; or we may ignor- 
antly poison our wells by the infiltration of infected organic 
matter, and in this case, as in the other, be acquitted of the 
charge of criminal intent. But in these days, when so much 
has been published concerning the origin of diseases of 
this class, however free we may be of all criminal intent, 

the serious charge of criminal 
neglect must surely lie at our 
door. 

It may be assumed, without 
hesitation, that, whenever a 
pronounced case of typhoid 
breaks out in an isolated coun- 
try house, or when any form of 
low fever occurs, though it may 
fail to assume a distinct ty- 
phoid character, there is in 
that house, or about it, or in 
eonnection with its supply »f 
drinking water, some accumula- 
tion of neglected filth, some 
pile of rotten vegetables in the 
cellar, some overflow from a 
barnyard, some spot of earth 
saturated with the slops of the 
kitchen or some other form of 
impurity, to which the origin 
of the disease may be distinct- 
ly traced. The spread of ty- 
phoid is very generally occa- 
sioned by germs contained in 
the bowel discharge of fever 
patients; but the disease is 
constantly originating itself 
where no such cause exists, 
and every first attack is a plain 
indication that either at home 
or in some house at which the 
patient has visited, one or two 
things has occurred : (1) there 
has been as exhalation of poi- 
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sonous organic gases from a kitchen yard, from a neglected 
cellar, or from some other source of bad air, which has en- 
tered the lungs and planted there the germs of the disease ; 
or (2) either in the food or in the drink of the patient, these 
germs, originating in the same organic putrescence, have 
found their waj- to the stomach. In either case the blood is 
atticked; the subject may have been sufficiently robust and 
vigorous, or sufficiently unsusceptible to infection, to have 
avoided a serious or fatal illness; but in every instance the 
danger has been incurred, and, when incurred, the risk must 
be the same as in talcing any other form of slow poison. 
This is not theory, but simply a well established fact, de- 
monstrated by long, careful, and frequently repeated inves- 
tigation. The precise character of typhoid infection and 
the exact manner of operation when introduced into the 
blood, are Dot known; but that it always originates in the 
way described, and that it may invariably be prevented by 
the use of proper sanitary precautions, is absolutely kt.own. 

This being the casj, it lies perfectly within the province 
of every farmer (and if the farmer will not attend to such 
matters of his own accord, his wife has a way of urging him 
into it) to remove, while it is yet time, any source of infec- 
tion to which his house may be liable. Vegetables in any 
considerable amount should not be kept in the house cellar, 
and at least once a week the floor of the cellar should be 
swept and every shred of waste vegetables removed. Even 
when this is done, the cellar should be ventilated by a win- 
dow or other small opening toward the quarter least exposed 
to cold winds (and in summer on every side) ; the privy, if a 
privy is used, should be well away from the house, and es- 
pecially far from the well, unless its contents are received 
in a tight box and entirely absorbed by dry earth or ashes, 
and even then frequently removed;tho chamber slops of the 
house should never, under any circumstances, be thrown in- 
to the privy vault, nor into a porous cesspool, from which 
they can leach into the ground and through the giound for a 
long distance into the well, or into and around the foundation 
of the house. The same disposal of the liquid wastes of the 
kitchen is desirable, but not so absolutely important. It is, 
however, important that this should be led by an impermea- 
ble drain to a point well away from the house and from the 
well; swill and all manner of nondescript refuse material, 
such as is sloughed off by every household in the ordinary 
course of its living, should be removed at least daily from 
the near vicinity of the dwelling, and the vessels in which 
it accumulates should be frequently cleansed and aired ; ma- 
nure heaps should not be left to ferment and send off their 
exhalations at a point whence frequent winds waft them to- 
ward and into the dwelling, nor should the barnyard be al- 
lowed to drain (either over the surface or through a porous 
so 1) toward the house or well. If all these precautions are 
taken, the well will be tolerably safe, and in most cases ab- 
solutely safe; but if there is any doubt on the point, then 
let no well water be drunk except after boiling ; or the drink- 
iog water of the house may betaken entirely from a filter- 
ing cistern, of which the filtering bed is sufficient to hold 
back all organic matter. 

If all these points are well attended to, and if the ordina- 
ry rules of cleanliness be observed in the household, the 
members of the family may be considered as safe against 
attacks of typhoid fever. 




THE MEIDINGER BATTEBY. 
The Meidinger element is a modification of the Daniell 
battery; but it has no porous cell, and possesses greater du- 
rability and constancy of current. It consists, as shown in 
the engraving, of a glass vessel, 
A A, 8 inches high and 5 inches 
wide, in the bottom of which is 
placed a small glass vessel, d d, 
of half the dimensions of the 
larger glass, cemented in with 
rosin. A zinc disk, Z Z, which 
is supported upon a ledge of 
the outside vessel, surrounds 
the smaller glass. The inside 
wall of the smaller glass,, d d, 
is covered by a sheet of copper, 
e, on the lower end of which an 
insulated copper wire, g, is 
riveted. The mouth of the 
vessel is closed by a wooden or tin plate having an opening 
in the center for the reception of a glass cylinder, h, \\ 
inches in diameter and 8 inches high, narrowing towards 
the lower end, which is rounded and in which a hole is made. 
This tube is sunk to the center of the small glass, d d. The 
entire vessel is filled up to the zinc disk, about 1$ inches be- 
low the upper brim, with a diluted solution of Epsom salts. 
The glass cylinder, k. in place of which a glass funnel can 
be used, is filled with crystals of sulphate of copper, form- 
ing a concentrated solution, which, being a heavier fluid, 
sinks down through the small hole in the glass tube, and 
fills the small glass, d d , to the center. 

There is very little diffusion of the copper solution up- 
wards, or out of the little glass vessel, d d, to the zinc disk, 
Z, even when the battery is not in operation ; so that, after 
the lapse of several weeks, the zinc scarcely shows any signs 
of being affected by the copper. The battery is therefore 
much superior to the ordinary Daniell battery, which, when 
the circuit is open, produces a great diffusiou of the sul- 
phate of copper through the porous cup. 

The zinc is usually amalgamated on its inner side, enabling 
its impurities to be easily removed, which would otherwise 
form a hard crust. If the copper wire, gf, which is riveted 
to the copper sheet, e, is connected with a small strip of cop. 



per, e k, soldered to the zinc disk, we obtain a galvanic cur- 
rent having an electromotive force equal to that of a Daniell 
cell, and it remains constant as long as there is sulphate of 
copper in the glass tube, h; and the zinc, Z, Is not dissolved. 
During the activity of the battery, in fact, the solution of 
sulphate of copper increases a little in quantity, in conse- 
quence of a diffusion which is caused by the overflowing (in 
the smaller glass, d d) of the heavier sulphate of zinc solution 
formed by the dissolution of zinc. By the action of the cur- 
rent, the greater part of the copper is deposited on the upper 
half of the copper plate. A trace of copper,however,appears 
upon the zinc, but frequently this is after several weeks' 
operation. The duration of the battery depends on the she 
of the glass vessel. A battery of the size described (accord- 
ing to Meidinger's statement) ought to lie taken to pieces and 
the solution of Epsom salt and sulphate of zinc drawn off.and 
pure water put in it as soon a? it has consumed 3 lbs. of sul- 
phate of copper, which, however, may take a year. 

The resistance of this cell considerably exceeds that of the 
Daniell battery with porous cells; but for a line battery, 
where the resistance in the wire Ls very considerable, this is 
of no special importance. Meidinger recommends, for main 
lines, cells 5 inches high and 3 inches wide ; while the bat- 
tery of the size depicted in our engraving is intended for 
local use and for lino batteries of small resistance. As a local 
battery for the Morse telegraph, it is best to usti six cells, 
two of which are connected with like poles, so that we have, 
practically, three elements with enlarged surface and con- 
ductivity. 

Generally, in charging the Meidinger element, a solution 
of 1 part Epsom salts to 4 or 5 parts of water may be used. 
In proportion to the activity of the battery and the consump- 
tion of the sulphate of copper, fresh crystals of this salt 
should be added to the contents of the glass funnel. But when 
the surface of the fluid has sunk by evaporation, soft water 
only need be added to the glass funnel. An improvement has 
been obtained in this element by having the funnel-shaped 
sulphate of copper vessel entirely closed at the top. After 
the jar, h, has been charged with crystals of sulphate of cop- 
per, a solution of Epsom salts (sulphate of magnesia) is added 
thereto. 

The Meidinger battery is valuable wherever long duia- 
tion and a current of moderate but constant strength is re- 
quired, and especially for operating the Morse telegraph, elec- 
trical clocks, hotel telegraphs, and electric bells. The chief 
condition for its successful use is that it shall not be shaken, 
as shaking causes a mixture of the fluids, and in this way 
destroys its action and the constancy of the current. Its 
faults consist in the liability that the tube, h, may be filled 
up with sulphate of copper(either from impurities of the salt 
or from precipitation of metallic copper) or crystals of sul- 
phate of zinc, so that the action of the element ceases; and 
partly because the flow of the solution of sulphate of coppei 
from the tube to the lower edge of the zinc cylinder rises, 
and then, at the least diffusion, the sulphate of copper at 
tacks the zinc. When this happens, the sulphate of copper 
is decomposed by the zinc, a superfluous quantity of sulphate 
of zinc is formed in the fluid, and metallic copper is precipi- 
tavwl in the form of a brown, spongy powder upon the zinc 
cylinder. This battery is extensively used upon the Austrian 
telegraph lines. 
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Useful Beclpes for the Shop, the Household, 
and the Farm. 

Beef b«nes, boiled in water for some hours with rock salt 
and a little alum, yield a size which can be used in the pre- 
paration of cotton and silk goods. 

The clatter and risk of glass in carriage windows can be 
prevented by placing, at the bottom of the casing, an arched 
piece of india rubber. 

Unless the mouth is frequently and carefully cleansed, it 
becomes infested with vegetable and animal parasites. These 
cause decay of the teeth. Soap is the best material for pre- 
venting the development of the fungi and for neutralizing 
the acid. Precipitated chalk mixed with the soap assists 
the cleansing action. 

The following practical hints on ballooning are published 
by Donaldson the aeronant, in a little paper edited by him 
and named the Aerial. The lifting strain of a balloon is 
principally on the net. If a balloon will stand inflation.it is 
safe in mid-air. In winter, the atmosphere is warmer one 
mile above the clouds than it is at the earth's surface. The 
weight of a balloon to carry one man, including net and bas- 
ket, should not exceed 80 lbs. A cotton balloon will last for 
about sixty ascensions. A balloon thirty feet in diameter 
undergoes a strain of 1J lbs. to the square foot of surface. 
Gas, which at the earth fills the bag only half full, will, at an 
elevation of 3£ miles, expand so as to fill it completely. One 
thousand feet of coal gas will raise 38 lbs. Gas which gives a 
poor light is the best for aerostatics. Kites can be used to steer 
balloons by sending them up or lowering them into currents 
of air traveling in different directions from that in which the 
balloon is sailing. 

To make green gold, melt together nineteen grains pure 
gold and five grains pure silver. The metal thus prepared 
has a beautiful green shade. 

The following recipes for metals resembling gold are said 
to produce a metal which will so nearly approximate the 
genuine as almost to defy detection without a resort to 
thorough tests: Fuse, together with saltpeter, sal ammoniac, 
and powdered charcoal,4 parts platinum,2i parts pure copper, 
1 part pure zinc, 2 parts block tin, and H parts pure lead. 
Another "good recipe calls for two parts platinum, 1 part sil- 
ver, and 3 parts copper. 

Cement for sealing fruit cans is made of resin one pound, 
talllow one ounce. 



United State* Circuit Court— District of New 
Jersey. 

PATENT HARNESS TRIMMING.— WILLIAM ]H. WELLING <CB. THE lirBBKR- 
COATKD HARNESS-TRIMMING COMPANY, ANDREW ALBRIGHT, AND LCTHP.K 
O. VOORHEIS 

[In equity .—Before Nlxun, ,1 . -Decided May, 1874.J 
Nixon, J.: 

Tills ls » suit for an alleged Infringement 01' letters patent So. ai,»41, and 
bearing date March 17, 1863, granted to the complainant for "a new and 
useful Improvement In rings for martingales;'* and the questions in Issue 
are determined by the construction and scope to be given to the specifica- 
tion and claim of said patent. 

The schedule annexed lsdated April St, 1M.12, and the complainant therein 
states bis invention as follows: 

" Inletters patent granted to mo August 4, 185',,u composition and mode 01 
making factitious ivory is set forth, and out of said mutcrials 1 have manu- 
factured billiard balls, rings of various kinds, etc. My present Invention 
does not relate to any particular composition, as that in the aforesaid pat- 
ent, or any similar compound, may be employed. 

The nature of my said Invention consists in the employment of a metallic 
ring within a ring formed of artificial Ivory or similar materials, for giving 
strength to the same, thereby producing a new article of munufac ure, and 
one that is stronger than an ivory ring, and possesses all the beauty of ap- 
pearance, and can be afforded at a very much less cost. Ivorv rings— par- 
ticularly such as used for martingales— require to be made out 'of very solid 
ivory In order to be sufficiently strong, and hence are quite costly. 

In ortier to make my Improved rings, I take a ring of metal such as shown 
at A ; or said ring may be formed by punchlngout a washer from a sheet of 
metal or In any other suitable way. I take the amount of Ivory composition 
and, by dies or by hand, cause the said com position to completelv envelope 
the said ring with as much uniformity asposslhle, and, to give trie exterior 
finish tu the same, press and solidify the mass of composition around the 
ring by means of dies, and In so doing, any plain or more or less ornamental 
shane may be given to the said ring or the surface thereof. My ring is thus 
made of the desired ornamental appearance,whlle great strength tsattnlned 
at very little cost. 

What I claim, and desire to secure by letters patent, ls the ring for mar- 
tingales, etc., manufactured asset forth, with a metal ring enveloped in 
composition, as and for the purposes special " 

It ls Insisted by the defendants that. If the patent is valid at all, it must be 
limited to a " martingale ring intended to imitate ivory, and made by cov- 
ering a metallic ring with artificial Ivory, such as ls described In complain- 
ant's patent of 1857, or some similar compound." Bearlngin mind the es- 
tablished American rule that parents are to be construed liberally, and are 
not to be subjected to a rigid Interpretation, I think that the construction 
ls too narrow, and does not give to the patentee all that he ls entitled to 
under the specifications and claims of his patent. It ls quite clear. Indeed, 
that factitious Ivory was the composition uppermost In his thoughts. Hav- 
ing the partiality of a parent for his offspring, be naturally Imagined that 
no superior compound coul 1 be formed or used. It may be conceded that 
the full extent of his Invention had not dawned upon him. Men often build 
better than they know; but where the fair Interpretation of the words em- 
ployed to describe an Invention or discovery Includes matters not In the 
mlud of the patentee at the time, he Is as fully authorl zed to claim the un- 
looked-for as he Is the anticipated results. " 

I am of the opinion, on the whole caae,that the claim of the complainant's 
patent, fairly construed, Is not to be limited to the use of factitious Ivory; 
that It ls broad enough to include the comp sitlon of rubberor gutta perclia , 
and that there should be a decree for the complainant according to the 
praver of his bill. 

[Frederic H. Belts, for complainant. 

J. C. Clayton, for defendants. ] 



PATENTHARNESS TRIMMING.— WILLIAM M. WELLING ('«. THE RUBBER-COATED 
HARNESS-TRIMMING COMPANT, ANDREW ALBRIGHT, AND L. 0.VOORUE1S. 

[In equity.— Before Nixon, J.— Decided February, 1875.] 
XlXoN, J.: 

This is an application for ana ttachinent against the defendants for violat- 
ing an Injunction Issued by this court, June 12, 1874, restraining them from 
making, using, or vending to others to be used, any harnessor carriage 
trimmings containing the Invention of the plaintiff, and secured to him bl- 
otters patent, to wit, " a ring manufactured as set forth substantially," 
with " a metal ring enveloped In composition, as and for the purpose spe- 
cified." 

The injunction followed the decree of the court, sustaining the vulidity 
of tlw complainant's patent, No. 37,941, for " an Improvement In rings for 
martingales ;" and the question now suggested ls the scopeof the said pat- 
ent. 

In the course of the accounting before the master, It was insisted by the 
defendants that the patent of complainant referred onlyto theuseofcer- 
tal u compositions In the manufacture of rings for martingales, and hence 
that the decree compelled them to account only for the manufacture of 
rings; whereas the complainant claimed that all the articles used In har- 
ness and carriage trimmings which have been treated by the process de- 
scribed in his letters patent, such as terrets, buckles, ana hooks, should be 
Included by the master. 

I have examined the bill, answer, proofs, arguments of counsel, and the 
opinion heretofore given In the case, and tills examination has confirmed 
toe strong Impression In mv mind, when this application van made, that 
the complainant ls asking that a wider scope be allowed to the claims ol 
his Da tent than hasyet been distinctly given to It by the court. 

I do not mean to be understood as saying that it will not admit of such 
scope and meaning; but that the question baa not been presented, and that 
the paten' has not been considered in reference to such construction. * 

All that the complainant is permitted toclatm, under the decisions of the 
court as It stands, ls a specific article of manufacture, to wit: 

A metal ring, coated with any plastic composition capable of being com 
pressed and solidified by the use and action of dies, whereby a ring is pro- 
duced with an exterior surface more durable and more ..Ipbly polished than 
has before been obtained by different proceepes of manufacture and at 
greater cost. 

Sucha construction, obviously, relates to tile product. The complain 
ant's patent Is held to be good forthe product resulting from a new com- 
bination of old instrumentalities. His claim on this application Is under- 
stood to be for the process, and that the Invention includes that as wellas 
the product. Doubtless both may be covered by one patent, as was held 



by JudgeGrier, In this court, In tuecase of I roodycar c«. The Railroads, (2 
Wall, n . 856 ;) but In such a case the description of the Invention In the spe- 
cification and claims should disclose that the Inventor had both results In 



his mind. 

But the gi-ave doubt here ls whether the specification and claim of the 
complalnante's patent are broad and full enoughto cover a new process as 
well as a new product. 

Itlsa well settled principle that a patentee may so limit his claim as to de- 
prive himself of thefull benefit of his Invention or discovery. It was to 
remedy such a difficulty or omission that the privilege of surrender and re- 
Issue was granted In the patent laws. Patentees often fail to realize any 
substantlai advantage from some of the most useful Inventions, owing to 
their too narrow claims, until Buch surrender, amendments, and reissue 
have been made. 

The complainant la entitled to be protected only In the llgntB which the 
letterspatent cover and secure to him. I incline to the opinion that the 
specification and claim of the patent under consideration will be found too 
limited In their scope to admit of the construction now claimed for them by 
the able counsel for the complainant; but without expressing any decided 
convict Ion on the subject, I shall, at this stage of the case, deny the applies 
tion for an attacliment, and direct the master to proceed with the ac- 
counting. 

Under the referencealreadyordered he may take an account— 

1. Of the rings coated and finished by the defendants, according to their 
methods as described in the proof b. 

2. Of the terrets, buckles, and hooks, as claimed by the complainant. 

He will make up the two accounts separately, so that the aggregate of 
each may be readily distinguished ; and when bis report is made, the parties 
will have the opportunity of obtalnlngthe Judgment of the court In thlsnew. 
and as yet unconsidered, construction of the specification and claim of the 
patent, after their views aremore fully presented, as theymay be, on excep- 
tion to the report. 

If. B. BettK, for complainant. 

J. C. ' Clayton and A. Q. Keaabey, for defendant^.] 

NEW BOOKS AND PUBLICATIONS, 

This Ph:tlai>klphia Lkdokr Almanac. G. W. Childs, Philadel- 
phia, Pa. 

At the commencement of the year 1870, Mr. Childs, publisher of the 
daily Philadelphia Ledger, Issued an almanac which contained not only the 
calendar and a great deal of statistical Information of a local interest, but 
alsosevcral pages of practical household recipes, and other Information of 
general value. One hundred thousand copies were printed and presented to 
the subscribers of the Ledger In that year. The flrstlssue proving so accept- 
able as a book of reference, Mr. Childs was Induced to continue the publi- 
cation and gratuitous distribution among tie Ledger's patrons, and each 
successive year has the work improved. By the favor of the publisher, we 
have before us, neatly bound, six years' numbers of bis almanac, which 
make a handsome volume of 350 pages of very valuable Information, on 
both local and general subjects, not attainable In so complete a form In any 
other work. 

Leffel'9 Mnira o ajtd Mechanical News. Fifty cents pe r annum. 
James Lett el & Co., Springfield, Ohio. 

To persons interested in milling machinery or water power, this paper 
Issued each month, possesses especial interest. The editor ls an admirer 
the Scientific American, and in his April number promulgates the fact 
as follows: " It Is a matter of Just congratulation to Americans that, what- 
ever may be the assumed superiority of European standards In art and lite- 
rature, this country has at least one scientific Journal which bo signally 
eclipses any foreign publication of the kind that a comparison can scarcely 
be made. We refer, of course, to the Scientific American, published by 
Messrs. Munn&Co. 87 Park Kow, New York city. Besides being a recog 
nized authoHty and Inexhaustible medium of Information In the whole do- 
main of practical science, it Is faultless In Its appearance, and its Illustra- 
tions are works of art. Its subscription price ls *3.20per annum, postage 
prepaid, 'and the Immense circulation It lias reached is a proof of the advau 
clng Intelligence of .the American people " 
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Ornamental Designs for Fret Work, Fancy Carving, and 

Home Decorations. Price 60 cents. New York city : Henry 

T. Williams, 46 Beekman street. 
This book contains a very varied and extensive assortment of original 
designs, and will be found useful by the numerous workers with the band or 
,llg saw. Our correspondence shows that many of our readers devote their 
spare hours to this occupation, which Is a pleasing manner of passing the 
time, and occasionally a source of proflt, as well as a means of adding to the 
interior decoration of a home. To their attention, we commend the nume- 
rous patterns given In this volume. 
The Fireside Astronomer, a Plain and Familiar Description of 

All the Most Important Facts relatiD^ to the Heavenly Bodies. 

By S. N. Manning, A.M. Kankakee, III.: Times Office. 
This unpretending little pamphlet deserves to be widely circulated, for It 
contains a very clear and succinct explanation of the general plan of the 
sidereal universe and of the science of astronomy by which Its laws have 
been donned. Free from algebraic and trigonometrical formula?, It Is writ- 
ten throughout In a simple and ele*»r style, which lacks nothing in precision 
or accuracy. We cannot expect that our tyros In the sublime science will 
tlnd a book better suited to their needs. 
Papers on thk Tails of Comets, and on the Loss of Light in 

its Transmission through Space. By Henry M. Parkhurst, 
New York city. 
This is a reprint of u vwy luten'silu^ paper read by the author at the 
Hartford meeting of the American Association for the Advancement of 
Science, in August last. 

Notes on Explosives, By Welter N. Hill, S.B., Chemist, C S. 
Torpedo Station, Newport, K. I. 
This pamphlet Is a useful and compendious account of the contukuLion, 
action, and effects of the various explosives now In UBe In engineering ope- 
rations and in warfare. The information In it has never, we believe, been 
collated before, and it Is likely to be valuable to Beveral important interests. 

Lecture on thk Whitehead Torpedo. By Lieut. F.M. Barber, 
U. S. X.j Torpedo Station, Newport, K. I. 

A readable account, historical and descriptive, ut an engine of destruc- 
tion which now occupies the attention of naval men, as likely to play a most 
important part in future warfare. 

A Practical Treatisk on Friction or Am in Mines. By the 
late J. J. Atkinson, Government Inspector of Mines for the 
County of Durham, England. Price r«0 cents. New York 
city : I>. Van Nostrum!, 23 Murray and 27 Warren streets. 

This little book throws much light on a aubject little noticed in popular 
Treatises on mining engineering: and It deserves to be attentively read, for 
it shows how readily the whole system of ventilation of a mine may be dis- 
turbed, and It* efficiency destroyed, by the very currents intended to ensure 
a supply of pure air and free exit for foul gases. 
Interoceanic Canal (Route of Paya). By L, Laohanne. 

The author of this work: desires to call public attention to the Paws of 
Paya as a route for the much discussed ship canal between the Atlantic and 
Pacific Oceans. He states that the Pass has always been followed by the 
Indians crossing the Isthmus, and claims, with apparent reason, that, by 
following It, a canal can be quickly and cheaply executed. 

The Dental Science and Quarterly Art Journal. Conducted 
hy Dr. A. P. Merrill. Volume I, No. 1. One Dollar a yoar. 
New York city : E. Richards & Co. 

This new-comer appears to be well and carefully edited, and Is altogether 
11 promising magazine for the use of the dental profession. 

Journey in Honduras and Jottings by the Way. By R. G. 
Huston, C.E., Honduras and Interoceanlc Railway. Price 50 
cents. Cincinnati, Ohio : Robert Clarke & Co. 
A pleasant account of a country which attracts a great deal of attention 

lust now, but the physical features of which are little known. 

TnK GRAB Amite Asphalt Pavement on Fifth Avenue, New 
York City. New York city : Francis and Loutrel, 45 Maiden 
Lane. 

Mr. J. L. Graham Invites public attention to this pamphlet. In which the 
facts as to the durability and excellence of his system and material for pav- 
ing are duly set forth and verified by testimonials. 

Annual Report of the Chief Engineer of the Water Depart- 
ment of Philadelphia, Pa., for 1874. 

Catalogue of the Officers and Students of the School of 
Mines, Columbia College, New York City, for 1874—1875. 

Scribnbr's Monthly for May contains the first Illustrated and complete 
description of the new opera house In Paris which we have seen published 
on this Bide of the Atlantic. There Is, besides, an elcctro-mochonlcal 
romance, which tells how two lovers, one a railroad engineer and the other 
a telegraph operator, utilized an abandoned wire to make a circuit which the 
passing locomotive closed, and so rang a bell In the operator's office, thus 
warning her of the approach of her John's engine. ThlB neat little contri- 
vance, while a special train full of railway magnates Is standing at the depot 
gives unexpected warning of the coming of a lightning express. The young 
lady rushes frantically up the line Just in time to stop the approaching train 
and arrest a horrible accident— and of course, In the sequel, she and her in- 
tended are bountifully rewarded. It Is a pretty little story, charmingly 
told, and, besides, conveys a possible hint for an Invention. The rest of the 
papers are of the usual standard of excellence, and the Illustrations plenti- 
ful and good. Jules Verne's " Mysterious Island" Is continued, and there 
Is a valuable Illustrated article on "Drainage in Holland." Scrihner & Co., 
Publishers, 7J3 Broadway, New York, ft a year. 

The Kclectic Magazine for May oilers a well varied and excellent table 
of contents, selected from the foremost of contemporary periodicals. Pro- 
fessor Huxley's "Results of the Challenger Expedition" Is given In full. 
The Professor arrives at the conclusion that ' ' all the chief known constit- 
uents of the crust of the earth may have formed living bodies: that they 
may be the ash of protoplasm, and consequently that the time during which 
life has been active on the globe may be Indefinitely greater than the period, 
the commencement of which Is marked by the oldest known rocks, whether 
fossiliferoiiB or unfossillferous. " ThiB paper will repay careful perusal, as 
will indeed the other scientific essays, notably the "Limits of Science, " md 
the " Reproduction of Organisms," with which the present number Is rich. 
Thomas Carlyle'a "Early Kings of Norway," and Julian Hawthorne's " gtone 
and Plaster' ' are cont inued j and there are the usual serial and othar stories 
and editorial summaries. E, R. Pelton, Publisher, ins Fulton strep?, New 
York city. £."> per year. 



Inventions Patented In England by Americans, 

[Complied from the Commissioners of Patents' Journal.] 
From March SO to April 13, 1875, Inclusive. 
Boots and Stioeb,— l. Heath, Boston, Mass. 
Brick Kiln, etc.— E. W, Bingham, Portland, Oregon. 
Car Draw and Buffer.— A. B. Pullman Cof Chicago, 111.), London, Eng. 
Cutlery, etc.— O. W. Taft, New York city. 

Derailment Indicator.— J. Turner (of Chicago, 111.), London, England. 
Friction Match Machinery.— McC. Young, Frederick, Md. 
Graduated Rule, etc.— Hastings & Co ., Granby, Conn. 
Loom.— J. F. Wicke, Providence, R.i . 
Loom Pattern Chain.— J. F. Wicks, cecce. E. I. 

Making Sugar.— F. O. Matthlessen, New V oik city. 
Nut Machinery.— W. Charles, Chartlers, Pa., tzai. 
Paper Box.— L. A. Kettle, Philadelphia, Pa. 

Railway Wheel.— R. N. Allen (of Hudson, N.T.), London, England, n ai. 
Recording Steam Gage.— M. B. Edaon, New York city. 
Scbpenderb.— S. W. Flsk, New York city. 
Tramway, etc -A S. Halltdle 'of San Francisco. Cal. > t London. England 
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Improved Ore Separator. 

Thomas B. McConaughey, Newark, Del.— In using the machine, 
water la admitted at the upper forward end of a wash trough, and 
the ore Is fed In at its lower rear end. The ore Is moved through 
the channels of the trough against the stream of water by shovels, 
and Is pushed by said shovels from the forward end of the said 
trough. The ore falls upon the screen, and the fine ore passes 
through the holes. The coarser ore and the rubbish aie carried 
across the screen by Its motion, and fall upon the apron of the car- 
rier. The coarser stones and rubbish are removed by hand from 
the carrier apron as the stream of ore Is being carried forward, and 
the remainder falls from the carrier into a receiver. 

Improved Loom Shuttle. 
James M. Peckbam, Fall Hlver, Mass.— This Improvement consists 
in a metallic holder for the tension cloth and grooves out In the 
shuttle from the shuttle opening to the eye recess. These grooves 
allow the holder containing the tension cloth to be shoved in to hold 
the tension cloth In the proper position. The holder Is made of a 
single piece of sheet metal having two tongues doubled over on the 
plate. The cloth Is slipped in between the plate and the tongues. 
The holder is slipped into the grooves, and the thread Is passed over 
the cloth, which affords the necessary tension. 

Improved Laboratory Gas Burner. 

Charles D. Cheney, Canandaigua, N. Y.— The base is of concavo- 
convex form, having a hollow center extending down below its 
lower side. A small tapering tube receives the gas from the gas 
pipe, and delivers it in a small Jet into the center of the burner 
tube, entering through an aperture in the banging center. It is 
provided with a dovetailed lug, which fits a corresponding notch, 
the form of the notch being such as not to prevent sliding the tube 
endwise sulliciently to release tie lug. A valve Is made to close 
over the end of the center by means of the rod to which the valve 
is attached, whioh rod extends up through the base, with the'lever 
on its upper end. This lever is moved back and forth between 
stops, and the extent or size of the flame is regulated thereby. 
Improved Oiler. 

Isaac Levy, Ellavllle, Fla.— This oiler Is so constructed that It may 
be first used for blowing off the dust, shavings, etc., from the places 
where the oil Is to be applied, and afterward may be used for apply- 
ing the oil. It is made In two parts— one made of sheet metal, for 
the oil, and the other made of India rubber, for the air — Bald parts 
being separated by a division plate, and each part being provided 
with its own nozzle. 

Improved Bench Plane. 

John E. Norwood, Boston, Mass.— The stock is provided with side 
openings, through which the cutting iron, which is made with side 
extensions, is permitted to pass out flush with the outside. The 
cutting iron is rigidly fastened and adjusted, and allows of the use 
of the plane for cutting rabbets, or as a block plane, for truing up 
miter joints or cutting across the ends of the wood. 
Improved Comb. 

Elias Brown, Wapplnger's Falls, N. Y.— This is a neat and conve- 
nient comb for holding the ringlets or curls at the back of the bead 
and preventing their falling forward : and it consists of two sym- 
metrically arranged combs with curved connecting arms, which are 
pivoted together, to be introduced sidewlse into the hair. 
Improved Clothes Wringer. 

Israel P. Brown, New London, Conn. — This invention consists of a 
shaft with antl-frictlon rollers interposed between the Journals of 
the squeezing rollers and their bearings, so that the Journals turn 
upon the faces of the rollers, while their shafts turn on the bear- 
ings, so as to diminish in large measure the resistance due to the 
great pressure of the journals on the boxes, and thus enable the 
machine to be turned much easier than the wringers usually are. 
Improved Vulcanizing Apparatus. 

William J. Blrdsall, Naugatuck, Conn.— The rubber goods are vul- 
canized in a steam-heated chamber, and are thus rendered soft and 
silky to the touch, and superior to those vulcanized In dry heated air. 
Improved Platen for Lever Presses. 

John F. Taylor, Charleston, S. C— This Invention rests in the con- 
struction of a compound platen for a progressive lever or toggle 
joint cotton press, and It consists of a stationary part and a mov- 
able part, one part having cylinders and water ways, and the other 
part having rams or pistons and a suitable packing. It also consists 
in the method of regulating the space between the two parts of the 
platen by forcing water in, and letting the same out from between 
the stationary and movable portions of the said platen. 

Improved Steam-Encased Engine Cylinder. 

James E. Taylor, Westminster, Md.— This Invention relates to 
certain improvements in steam-encased engine cylinders, and it 
consists in the peculiar construction of the steam dome in combina- 
tion with the steam-encased cylinder, whereby the latter is relieved 
from the direct pressure of the entire subjacent body of steam, the 
tendency to become strained and loosened from the dome obviated, 
and the consequent leakage of steam prevented. 

Improved Self-Raising Seat Tor Water Closets. 

James E. Walter, Baltimore, Md.— This invention relates to certain 
improvements in seats for water closets, whereby the same are ren- 
dered self-raising. It consists in two hinges having a common 
pintle, upon which, between the hinges, two parts of a spiral spring 
are wound In opposite directions from the middle, the oentral poi- 
tlons of the spring being secured to the frame work of the basin or 
oloset, and the two extreme ends of the spring being inserted in 
boles in the edges of the seat to elevate the same. It consists also 
in the combination with the said spring and hinge of a cylindrical 
protective casing of sheet metal. 

Improved Railway Safety Switch. 

Edward A. Trapp, Davenport, Iowa.- This invention relates to 
certain improvements in railway safety switches, and it consists In 
a main rail having its bottom flange cut, flared inwardly, and bent 
up to form a horizontal guide, in combination with leading tongues, 
a volute spring, and a spring rail having Its bottom flange extended 
so as to move under the guide formed by the out portion of the main 
rail. By means of the peculiar construction of the switch, guard 
rails are dispensed with, tbe switch made self-adjusting in one direc- 
tion, and a continuous line of rails always Insured to and from the 
switch. 

Improved Cooler for Lard, etc. 
Frank C. Pray, New York city.— The essential features of this in- 
vention consist in deviors whereby the lard is bleached, af t?r hav- 
ing been cooled, by being separated through the perforations of 
bottom sieve and caused to drop in small globules through the air. 
The invention is also Intended for oooliDg milk and any oleaginous 
matter, and may be seen in operation at the store of the inventor, 
3<<3 West 13th street, as above. 

Improved Piston Packing. 
James L. Sherman, Cassville, Wis.— This invention consists In the 
construction and arrangement of divided and grooved rings to form 
the packing of a steam piston rod, and a cup-like device for con- 
taining said rings and receiving the steam, which acts on and com- 
presses them upon the rod. 



Improved Pen Holder. 

John Boyd, New York city— This 13 a flexible connection of the 
pen to the holder, made by connecting the tube of the penholder 
to the handle by a rubber band at the upper end, and a spring be- 
low, so that the point, of oscillation Is at the upper end of the tube. 
This is said to give better results than when the pen Is connected 
to the lower end of the tube by a spring, so that the axis of motion 
is at the lower end. A further improvement on the penholder in 
common use is effected by placing an eccentric spring tip on the 
spring, which fills the hollow tube of the penholder. The pen Is 
placed between the tip and the tube, at the smaller diameter of the 
latter, and bound In its place by turning the tip. 

Improved Twine Holder. 

Jonathan Hill, Stanhope, N. J.— The twine box contains the ball, 
from which the twine Is passed along a hollow axle, out through 
the side, around a drum, thence to the guide eye in the ceiling, 
from which it is to be suspended over the counter. It passes also 
through the guide eye of a trip lever, so that when it is pulled oil' 
the ball the tension will lift the lever, and, by swinging the axlo 
support, shift the drum out of gear with the regulating device, 
which is intended to act when the reooil takes place to slow the ac- 
tion of the spring. When the twine is pulled off from the drum, it 
will wind up the spring, to turn the drum back to wind on the slack 
again. 

Improved machine for Crushing Oleaginous Seeds. 

Alfred B. Lawther, Chicago, III.— This machine has crushing roll- 
ers of great power, to which the seed is fed, under certain pressure, 
by an upright supply pipe, of suitable hight, having a fluted feeding 
roller and hopper at the top end. The oil seeds are forced through 
the feed pipe, and compelled to pass through the rollers, which, by 
the uniformity and power of their motion, crush the seeds and 
break the oil cells completely, without reducing any portion to 
pasty condition, leaving also the husks or bran comparatively 
coarse, so that it may be seen In the cake after pressing. The 
crushed seeds are then passed to the mixing and moistening ma- 
chine, doing entirely away with the muller stones, and producing 
a greater yield of oil with less power, less labor, and less pressure 
on the oil-extracting presses. 

Improved Chuck for Making Swelled Tenons. 

Alexander D. Ruff, Owingsville, Ky.— This invention consists of a 
pin and a lever, combined with a sliding tool in a revolving chuck, 
in such manner that the end of the piece on which the tenon is to 
be formed forces the tool, having an Irregular edge for making 
swelled tenons, down against tho side to dress off the tenon, by 
pushing the pin backward as the piece enters the cavity of the 
chuck. The invention also consists of a spring, combined with the 
sliding tool, the lever, and the pin, so as to push the tool back out of 
the way of the swelled portion of the tenon when it begins to with- 
draw from the cavity of the chuck, and allow it tn pass out without 
the swell being cut off. 

Improved Ventilating Attachment to Hearths. 

William S. Winfleld, Cross Plains, Tenn.— This invention consists 
of a box-shaped attachment, with hinged and concaved lid and cin- 
der basket, set into the floor below the grate, to communicate either 
with the story below, or by a pipe with the outside air, for supply- 
ing the required ventilation on the opening of the lid for the ready 
kindling of the fire, etc. 

Improved Tongue Support for Vehicles. 

James MoCarter, Frankfort, Ind.— This is an improved spring 
support for wagon tongues, by which the jerky action of the tongue 
and the strain on the horses arising therefrom on the passag e of the 
vehicle over rough and uneven ground may be to considerable ex- 
tent avoided. The invention consists of a U-shaped piece of spring 
wire, which carries, at the front part, a tongue-supporting pulley, 
being bent spirally around side pulleys of the pivot bolt, connects 
lng tongue, and hounds, and applied with the rear ends equidistant 
from the king bolt to the front axle. 

Compound Switch for Fire Alarm Telegraphs. 

Samuel Weeks, New Orleans, La.— This is a compound switch for 
Are alarm telegraphs, for throwing by one movement a series of 
switches into circuit. It is composed of a series of upper switch 
fingers, establishing and breaking circuit of main alarm battery, 
and of a set of lower spring Angers for closing and opening the 
local batteries, In combination with an intermediate insulated crank 
shaft, and with opposite non-conducting cam extensions. The whole 
is so arranged that a turn of the crank shaft causes simultaneously 
the contact of the upper fingers and the disconnecting of the lower, 
or the breaking of contact of the upper and the closing of the 
lower. 

Improved Screw-rutting Die Plate. 

Horace Gritting, New Haven, Conn.— This consists of two separate 
dies fitted in a recess in the side of the plate by being boxed there- 
to and bolted fast, so that they can be readily taken off, by remov- 
ing the bolts, for changing and sharpening. The dies are provided 
with slotted holes for the passage of the bolts by which they are 
fastened to the plate, to allow them to be adjusted to suit the size 
of the pipe to be cut. The sorews for adjusting the dies are fitted 
in hollow handles, which are also jointed near the plate, and the de- 
tachable portions have a socket in the end to receive the projecting 
shank of the screw when screwing into the portion formed on the 
plate. 

Improved miter Box. 

Theodore C. Lawrence, Ladoga, Ind.— This invention consists of a 
metallic recessed guide casing, in which the saw runs by means of 
detachable clamped extension strips, a oentral wooden strip pre- 
venting the getting dull of the teeth. Wing-shaped side plates of 
the casing bear pivoted clamp plates, which may be set to any angle 
on the supporting wing plates. The clamp plates are provided with 
sliding and guided strips for fastening the molding securely by 
strong clamping screws, to expose it to the saw or connect the cor- 
ners. The solid metallic construction of the miter tox pro luces 
the permanent and accurate working of the same without the inac- 
curacies of the variable wooden boxes. 

Improved Steam Brake. 

Thomas F. Fouts and Elijah Planck, Burlington, Iowa.— This Is a 
steam cylinder and piston, arranged transversely of the locomotive, 
and geared by a toothed rack attached to the piston rod with a re- 
volving line shaft, which extends along the train from car to car, 
and winds up the chains which work the brakes. The steam is sup- 
plied from the locomotive boiler, with which the engine is connected 
by a pipe, to admit steam at one end for applying the brake. 
Springs are used to force the piston back. The line shaft is in sec- 
tions, one for each car, which are coupled by socket couplings, 
which slide forward and backward as the train slacks and extends. 
Improved machine for Colling metal Rods. 

Philander H. Standish, Jefferson City, Mo.— The mandrel consists 
of a plain flat bar of steel, wide and thick as the largest coil to be 
bent, with an oval tapered point, graduated from the size of the 
largest to that of the smallest coil to be made. Tho bar is fitted in 
the hollow shaft of the driving wheel, so as to be shifted along it, to 
cause the t r c red point to project under the bending wheel more or 
less, according to tho size of the coils to be made. A collar at each 
end of iffs hollow shaft holds it wherever It may be set, .to utilize 
the same machine for colls of all sizes. 
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The Charge for Insertion under Ihto head to $1 o 1/4 ne. 

For Sale— Large lot second hand Machinists' 
Tools, cheap. Send for list. I. H. shearman, 45 Cort- 
landt Street, New York. 

Agricultural Implements, Farm Machinery, Seeds, 
Fertilisers. R. H. Allen 4 Co.. 189 ft 191 Water St..N.T. 

Magic Lanterns, Stereopticons of all sizes and 
prices, lor Parlor Entertainment and Public Exhibitions. 
Pays well on small Investment. Catalogues tree. McAl- 
lster. ManTg.Optictan. 49 Nassau St..N. T. 

Fleetwood Scroll Saw, with Boring Attachment, 
for all descriptions of light Scroll Sawing. See adv't. 
page 235. Trump Bro's, Manufacturers, WllmIngton,Del. 

For Sale, Cheap— One half interest in Gate and 
Door Bolt, patented Dec. 2, 1873, for $800. Address 
Joslab Smith, Southold, L. I. 

Treatise on the Steam Engine Indicator, price $1. 
Address E. Lyman, C.E., New Haven, Conn. 

$5,000 invested in an important invention will 
find great profit. A. D., 353 Morris Av., Newark, N. J. 

Lathe Gear Cutters,Wm.P.Hopkins,Lawrence,Ms. 



Harness and Belting Leather Stripping Machine, 
oot power; does work of 4 men; for sale, or partner 
wanted for patent. A. Barre, N. Orleans (355 Bourbon). 

Wanted— A responsible party to manufacture 
my Improved Violin, on royalty or otherwise. Address 
Dr. J. H. Payne, Garner, Miss. 

Wanted— Address of Korting's Condenser. Box 
92, Kingston, Pa. 

Our Bolt Cutters and Lightning Screw Plates are 
the most perfect labor-saving tools of the kind In the 
world. Wiley ft Russell M'f'g Co., Greenfield, Mass. 

During fourteen years' experience with adver- 
tisers and advertising agencies, we have never had deal- 
ings with a firm whose straightforward, upright policy so 
largely secured our confidence and respect as that of 
Geo. P. Rowell & Co., Advertising Agents, New Tork. 
Their contracts are always plain, Intelligible and specific. 
They secure the most advantageous rates from publishers 
for the reason that the latter feel assured that they are 
secured beyond chance or technicality, in getting what- 
ever the amount of their contract calls for, providing 
always that publishers have done as they agreed to.— 
[Slo.x City (Iowa) Times.] 

Assistance wanted to obtain Patents in Canada 
and Europe, for an Ironing Machine; one half Interest 
will be assigned. Geo. F. Perrenet, Rockport, Texas. 

The " Catechism of the Locomotive," a book of 
625 pages, 250 engravings, fully describes the theory, con- 
struction, and management of American Locomotives. 
Price, post-paid, 12.50. Address The Railroad Gazette, 
T3 Broadway, New Tork. 

For 13, 15, 16 and 18 inch Swing EDgine Lathes, 
address Star Tool Co. , Providence, R. I. 

Wanted— Machinery for splitting out or riving 
Pipe Staves 60 Inches long, 3 to 5 inches wide, and IX 
Inch thick, from White Oak Timber, for the New Orleans 
market. Address Geo. G. Hughes, Jackson, Tenn. 

One Barrel Stave Saw and Edger, nearly new, for 
Sale Cheap, by S. J. Benedict, East liandolph, N. Y. 

" Book-Keeping Simplified." The Double-entry 
System stripped or all complication and difficulty. Com- 
plete practical instruction In a few pages. Price, cloth, 
$1. Boards, 75 cts. Sent post paid. Catalogue of Prac- 
tical Books free. D. B. Waggener ft Co., Publishers, 
424 Walnut St., Philadelphia. 

A complete bed-room earth closet for $5. Send 
or pamphlet. Sanitarian M'f'g Co., 41 Courtlandt St.N. Y. 

Mills for Flour & Feed, White Lead, Colors, Ivory 
Black, Printing Ink.&c, John Ross, Wllllamsburgh.N. Y. 

Telegraph and Electrical Instruments and Bat- 
erles, cheap. M. A. Buell, 86 Bank St., Cleveland. O. 

Models for Inventors.— H. B. Morris, Ithaoa,N.T 

Three Second Hand Norris Locomotives, 16 tuns 
each; 4 ft. 8X Inches gauge, for sale by N. O. & C. R. R. 
Co.. New Orleans. La. 

1, 2& 3 H.P. Engines. Geo.F.Shedd,Waltham,Ms. 

See N. F. Burnham's Turbine Water Wheel ad- 
vertisement, next week, on page 333. 

2nd Hand Engines and Boilers for Sale at Low 
Prices. Address Junius Harris, Titusvllle, Pa. 

Millstone Dressing Diamond Machines— Simple, 
effective, economical and durable, giving universal satis- 
actlon. J. Dickinson, 64 Nassau St., New York. 

Hand Fire Engines, Lift and Force Pumps for Are 
and all other purposes. Address Rumsey ft Co., Seneca 
Falls, K. Y.. n. S. A. 

The "Lehigh" Emery Wheel. A new patent. 
Address Lehigh Valley Emery Wheel Co.,WeIssport,Pa. 

Small Property, well located for economical 
manufacturing. Lump coal costs $2, and Nut coal $1.50 
per tun, delivered. Taxation 1.37. Employees' houses 
rent for $5 to $12 per month. Excellent shipping facili- 
ties. Buildings new and In good repair. Good schools, 
churches, and desirable community for residence. Full 
description, price and terms, by addressing Klttredge 
Cornice and Ornament Company, Salem, Ohio. 

Thomas's Fluid Tannate of Soda never fails to 
remove Scale from any Steam boiler; it removes the 
scale-producing materia] from all kinds of water; cannot 
lnju - a . Boiler, as it has no eHecton iron ; saves 20 times Its 
cost both in Fuel and repairs of Boiler; Increases steam- 
ing capacity of Boiler; has been tested in hundreds of 
Boilers; has removed Bushels of Scales In single cases. 
It Is in Barrels 50) lb., X Ubls. 250 lb., X Bbls. 125 lb.. 
Price 10 cents per lb., less than M price of other prepara- 
tions, and superior to all others. Address orders to 
N. Spencer Thomas. Elm Ira. N. Y. 

For Tri-nitroglycorln, Mica Blasting Powder, 
Electric Batteries, Electric Kuses, Exploders. Gutta Per- 
cha Insulated Leading Wires, etc., etc., etc., result of 
seven years' experience at Hoosac Tunnel, address Geo. 
M. Mowbray, North Adams, Mass. 

Faught's Patent Round Braided Belting— The 
Best thing outr-Manufactured only by C. W. Amy, 301 ft 
303 Cherry St. , Philadelphia, Pa. Send for Circular. 

Genuine Concord Axles— Brown,Fi8herville,N.H. 

Price only $3.50.— The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co., 246 Canal St., New York. 

The Lester Oil Co., 183 Water St., N.Y., Exclusive 
Manufacturers of the renowned Synovia! Lubricating Oil. 
The most perfect and economical lubricant In existence. 
Bend for Circular. 

Temples and Oilcans. Draper, Hopedale, Maw. 



Peck's Patent Drop Press. Still the best in use. 
Address Mllo Peck, New Haven, Conn. 

The " Scientific American " Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers signals are sent 
to persons In the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach ft Co., 216 Canal St., New York, 
Makers. Send for free Illustrated Catalogue 

Small Tools and Gear Wheels for Models. List 
free. Ooodnow ft Wlghtman. 23 Cornhlll, Boston, Mass. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Friable ft Co.. New Haven, Ct. 

For Solid WroughWron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. for 
lithograph, ftc. 

Spinning Rings of a Superior Quality— Whitins- 
rtlle Spinning Ring Co., Whltlnsvllle, Mass. 

All Fruitxan Tools, Ferracute W k'?,Bridgton,N. J. 

Wash Stands, New Styles, Marble Tops, can be 
used in anr situation. Prices very low. Send for a cata- 
ogue. Bailey, Farrell ft Co., Pittsburgh, Pa. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
ft Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Mechanical Expert in Patent Cases. T.D. Stetson, 
23 Murray St.. New York. 

For Solid Emery Wheels and Machinery, send to 
cbe Union Stone Co.. Boston, Mass., for circular. 

Hydraulic Presses and Jacks, new and second 
land. Lathes and Machinery for Polishing and Buffing 
Metals. K. Lyon, 470 Grand Street New York. 




A. A. can separate aluminum by the process 
described on pp. 90, 116, vol. 32— T. H. Y. can make 
garden walks by the method described on p. 50, 
vol. 32.— E. L. S. can stiver plate his iron knobs by 
using the preparation described on p. 187, vol. 30. 
It would be better to copper them first , see p. 90, 
vol. 31.— M. J. G. will find directions for bronzing 
on iron on p. 283, vol. 31, and on brass on the same 
page.— J. D. C. can raise water by the device de- 
scribed on p. 259, vol. 81.— H. E. L. will find a re- 
cipe for a dip for gilding bra9S on p. 332, vol. 30.— 
H. D. G. can solder iron to iron by the method de- 
scribed on p. 123, vol.30.— E. B. can construct a con- 
tinuous battery by following the directions on pp. 
315, 362, vol. 31.-E. C. B., H. M., and others can ce- 
ment brass lamp fittings to glass by using the pre- 
paration described on p. 27, vol. 30.— M. A. G. can 
make condensed milk by the method described on 
p. 343, vol. 30.— F. E. W. can remove mildew from 
cotton cloth by washing with toap. A recipe for 
acid dip for castings i s given o n p. 107, vol. 31. 

(1) C. J. M. asks: In burglar alarms, how 
is the gas lighted when an alarm is given ? A. By 
a friction match, in many kinds of alarms. 

(2) C. H.A. asks: l.What is the meaning of 
the word ohm, in electrical science? A. A unit 
of resistance. 2. I am making the positive ele- 
ment of a Smee's battery (the silver plate) by de- 
positing the silver on tin foil. How can I get the 
foil off the plate ? I cannot remove it successful! y 
by meltiug. What acid will dissolve it without 
affecting the silver? A. Cover the foil with plum- 
bago before depositing the silver. 3. I have made 
several Leyden jars lately, but they do not work 
properly. The foil was attached to the inside and 
the outside of the jars with ordinary flour paste. 
The machine (plate 16 inches, 4 rubbers) works ad- 
mirably, giving a spark of from 3 to 4 inches, but 
I cannot accumulate a particle of electricity on 
the Jars. A. Connect all the outer coatings to- 
gether for one side and all the inner coatings for 
the other. 4. How c»n I manage to deposit a film 
of silver on polished copper, so that it can be re- 
moved without solution of continuity? A. Cover 
with plumbago. 

I have a coarse-grained grindstone which, with 
considerable labor,I had fitted to my lathe. Owing 
to the swelling of some wooden wedges near 
the center, the stone split into two pieces. What 
cement can I use to repair the damage ? A. Try a 
mixture of black japan varnish and white lead. 

(3) J. B. C. asks : How are steel magnets, to 
retain a large quantity of magnetism, made? 
What kind of steel is used, and how is it tempered? 
A. Steel magnets designed to possess strong mag- 
netic power should be made in sections and fast- 
ened together. In order to retain their power the 
poles should be connected together by an Iron 
keeper. 

(4) W. E. D. asks : 1. Is the Smee battery 
a good and desirable one for running a short 
telegraph line ? A. Yes. 2. What is the best solu- 
tion to use with the above battery, the zinc plates 
being amalgamated ? A. 1 part sulphuric acid to 
20 water. 3. How often would a battery of 5 one 
quart jars of the Smee pattern require cleaning 
and fresh solutions, in running a line one mile 
loog in close circuit? A. If you use magnets of 
200 ohms resistance, probably the battery would 
run six months. 4. Would the above battery be 
sufficiently strong for nickel plating? A. Yes. 5. 
Wohavea telegraph line nearly one mile in length, 
with eight offices ; would It, not be best to have all 
the batteries of the line divided and half of them 
placed at each end rather than have three or four 
at each office on the line, it being a close circuit? 
A. It makes no difference where you putthe bat- 
teries in the line. 6. I had occasion to repair a 
small sounder ; and on taking off the paper cover- 
ing of one of the spools, I found the spool was 
wound with No. 26 wire, not insulated ; but be- 
tween each layer of the wire was a piece of paper 
to insulate the layers from each other. Please ex- 
plain the modus operandi of this. A. The wire is 
wound in such a manner as to keep the different 
turns from touching. Many regard this method as 
better than insulating the wires with silk or cot- 
ton. 

(5) C. J. H. says : You give a recipe for 
making a blue black ink whloh calls for sulphate 
of indigo in the form of a thinnlsb paste, and 
which should be neutral, or nearly so. Please 



give me the formula for making this ingredient 
for this purpose. I have made the sulphate of in- 
digo as follows : 8 ozs. sulphuric acid (commercial), 
and 1 oz. indigo in powder, carefully mixed. With 
what shall I neutralize the acid ? I have tried car- 
bonate potassa, powdered chalk, and marble dust ; 
either will neutralize the acid, but on filtering out 
(after mixing with water) the chalk or marble dust 
preparations, the coloring matter combines with 
the lime, and the liquor passes off clear, leaving 
the coloring matter in the filter. If I use the car- 
bonate of potassa to neutralize the sulphuric acid, 
the soluble sulphate of potassa goes into the ink : 
and in using a steel pen, the sulphate attacks the 
pen and leaves an annoying crust upon it. Can 
you help me out of my difficulty? A. Add small 
quantities of indigo until the solution Is neutral, 
or nearly so. 

(6) W. B. H. says : I wish to bring a stream 
of water from a reservoir, in 3 inch pipe, down 
a hill, and across a wide ravine, and up an inclined 
plane on the other side. The fall from the reser- 
voir to the bottom of the ravine is 150 feet, and 
from the bottom of the ravine, up the hill on the 
other side, to the discharge is 50 feet rise. 1. What 
would be the pressure to the square inch at the 
bottom of the ravine ? A. About 65 lbs. when the 
flow of water is stopped at the outlet, and 22 lbs., 
plus the friction, or say 25 lbs., when the water has 
free discbarge. 2. Would the pressure be greater 
in consequence of the rise of the pipe on the other 
side? A. Yes, when running free; no, when 
stopped. 3. Would material that would make a 
pipe one inch In diameter, that would sustain a 
pressure of 150 feet fall, make a three inch pipe 
that would sustain the same pressure, or must the 
strength of the pipe be increased in the proportion 
that the size is increased, to enable It to sustain 
the pressure of the same fall ? A. No ; the strength 
<nust be increased in proportion to the diameter of 
the pipe. 4. How high would it throw water from 
a common hydrant through an ordinary hose 
pipe ? A. From 40 to 75 feet, according to the ma- 
terial of which the pipe is made and the number 
and abruptness of the bends in it. 5. Would 50 
feet rise on the one side be exactly equaled by 50 
feet fall on the other, leaving, at the discharge.the 
full force of the remaining 100 feet fall, or would 
the force of the remaining 100 feet fall be made 
less by the effect of 50 feet rise ? If so, how much ? 
A. The force would be less in consequence of the 
friction in the extra length of pipe. How much 
less will depend upon the velocity of discharge, 
the material of the pipe, and the care with which 
it is laid. 



(7) T. H. R. asks : Has electricity ever been 
used as a motive power for running light ma- 
chinery, such as printing presses, sewing machines, 
etc.? A. Not with any practical success. 

(8) B. J. A. pays : I hive seen attached to 
the guards In front of show cases a class of elec- 
tric machines for giving shocks, constructed in the 
following manner : The guard (generally of wood) 
is covered with metal or some other conductor, 
and, as far as I could see, one pole of a cell of bat- 
tery was connected with one end of the guard, 
and the other pole with the other end. A person 
putting both hands on the metal would instantly 
receive a shock. I have constructed one on the 
above principle, and it will not work. Can you in- 
form me where the trouble lies? A. The circuit 
must be so arranged that the current shall pass 
through the person. 

How much nitrate of silver can be made from 
one ounce of pure silver? A. Ooe ounce of nitric 
acid will dissolve one ounce of silver. 

(9) W. L. R. asks: What size of insulated 
wire is the best to make electro-magnets for at- 
tracting weights ? A. No. 16. 2. Will cotton-cov- 
ered answer as well as silk-covered ? A. Yes. 

(10) A. B. asks : 1. How shall I proceed to 
set up a Callaud battery ? A. To set up the bat- 
tery, place the coppers in the bottom of the jars, 
fill with blue vitriol to a level with the tops of the 
copper ; suspend the zincs in position so that the 
bottom of each shall be about two Inches from 
the top of the copper. Connect the copper of 
each cell to the zinc of the next, flu the cells with 
pure soft water to cover the tops of the zincs ; 
then put the battery on short circuit for twenty- 
four hours, or until the solution immediately un- 
der the zinc appears clear and white, when the 
battery will be ready for use. No acid or quick- 
silver is used. The zincs must not be amalgama- 
ted. After the battery has been In use a few days, 
the zincs may be lowered half an inch to an inch, 
care being taken not to allow them to touch the 
blue solution. Lowering the zincs decreases the 
battery resistance, and Is only necessary where a 
number of wires are worked from one battery. 
About two pounds of sulphate of copper per cup 
is required to charge the smaller cells, and four 
pounds the larger. A little oil poured upon the 
surface of the solution in the cells prevents evap- 
oration and creeping over of the zinc solution on 
the edge of the jars. When oil is not used, it is 
better to charge the battery with a smaller quan- 
tity of blue vitriol, a little being added from time 
to tine, as the supply is exhausted. 2. Please ex- 
plain the meaning of the word ohm, as applied to 
telegraphy. A. The ohm is a unit of resistance. 
3. I have a sounder marked 6 ohms. Will this 
work on a metallic circuit of 1,700 feet with 3 
cells of a Callaud (local) without a relay ? A. Not 
very well. You will require about 10 cells. You 
will achieve success if you persevere. Reading by 
sound requires a great deal of practice. 

(11) A. N. W. says: I am making an elec- 
trlal alarm clock to be operated from the front 
door of the house. The circuit Is about 60 or 70 
feet, with No. 20 copper wire supported on wooden 
brackets, with one Callaud's cell. The magnet 
consists of 2 pieces of soft iron % Inch diameter, 3 
inches long, screwed into one piece (&ix}4x% 
inches). I have about % lb. very fine Insulated 
silk wire coiled on magnet ; but It will not work. 
Can you tell me the reason ? A. Use No. 20 wire 



for magnets. Put armature within sixteenth of an 
inch of poles, and use ten cups of batter; arranged 
in two series. 

(12) G. asks : How many cubic feet of gas 
will one gallon of gasoline make at ordinary burn- 
ing gas pressure ? A. The quality of gasoline va- 
ries greatly; but 200 cubic feet would be a fair 
average. 

(13) X. Y. Z. says : I have a block of build- 
ings, 28 feet deep, with a roof of slate of 7 feet 
pitch. During the winter I have been extremely 
annoyed by the snow and ice crowding over the 
eaves. It seems as if the sun softened the snow 
and partially melted it, and saturated that in the 
gutter with water. At night it would freeze into 
ice, and again melt upon the roof next day. The 
snow would slide off, and crowd this gutter ice 
until it would project a foot or more over the 
eaves, and produce a very unpleasant drip, besides 
being absolutely dangerous In case of falling. 
What is the best and at the same time economical 
remedy ? A. Take a plank 12 inches wide, set it up 
vertically about 6 inches back of the gutter,bloc» 
it up about 3 inches, and brace It with iron braces 
from the top back to the roof; this will hold the 
snow and let the water run through. But the 
snow will cause some of the water to remain on 
the slate, to make its way through the joints there- 
of by capillary attraction. It will therefore be 
necessary for you to take off the lower corners of 
slate for about 4 feet in bight, and relay this por- 
tion with tin only. 

Can any thing be put into white lead paint to pre- 
vent its turning yellow ? A. Enough blue paint 
13 sometimes put into white lead, at the time of 
mixing, to give it a slightly bluish cast, and to coun- 
teract Its tendency to turn yellow. 

(14) T. B. asks: 1. What is the best paint 
or other substance, to put on a smoke stack where 
the heat has heretofore burned off everything we 
have tried ? A. Coal tar, commonly called black 
varnish. 2. Would tubes put into a boiler, parallel 
with the central flue, be likely to make it gener- 
ate steam more quickly ? A. Yes, if put in by a 
good boiler maker. 

(15) C. M. A. asks: I propose to put in a 
cistern, the water of which is to be used for drink- 
ing purposes. What Is the best kind of filter to 
use? It strikes me that a wall across the cistern, 
of porous brick, would be the cheapest. How 
would it answer? How thick should it be ? A. 
Brick is frequently used for this purpose; the wall 
may be built across one side of the cistern, and, 
as the water will be always of nearly the same 
hlghton both sides of it, 4 inches thick will be 
sufficient. 2. If I put the cistern in my cellar, 
would any ill effects arise from dampness, etc., in 
the horse? A. Not if properly covered in and 
ventilated from the outside. 

(16) M. A. says: I have an underground 
cistern, walled with brick laid in cement, and plas- 
tered in the usual way, Rosendale cement being 
used. At about 18 inches from the bottom there is 
a leak, the water rising in the cistern to about the 
higbt of 1 foot. I have tried several plans, but 
have not succeeded in keeping the water out. In 
one instance I dug a hole, six inches in diameter, 
four feet below bottom of cistern, into which the 
water drained : into this I put a pump, and kept 
the water level below the bottom of the cistern. 
I now put another coat of cement on, keeping the 
water pumpe d out till the cement was well hard- 
ened, took out the pump, tamped the hole with 
clay to within 3 or 4 inches of top, and filled with 
cement ; but it would not hold. The pressure of 
water broke the cement, which did not adhere to 
the old cement. What is the remedy ? A. The best 
Portland cement is very much supeitor to the Ro- 
sendale for the purpose you refer to, but it should 
have a chance to set before it Is immersed in the 
water. To do this, build the bottom and about 2 
feet in higbt of the sides of the cistern above 
ground ; supply it with as much water as it will 
absorb easily in setting ; let it stand until it gets 
as hard as stone ; then lower it into the excava- 
tion and build the remainder of the cistern upon 
it. This bottom tub may be built of brick, well 
grouted in the cement, or with cement concrete, 
composed of broken stones, bricks, gravel, sand, 
and cement. The proportion of the Ingredients 
may be as follows : 1 measure of cement powder, 
3 measures of clean sharp sand, and 3 measures of 
broken stone and gravel. To resist pressure, the 
bottom may be built of a concave or arching form, 
like a dome reversed. The following is an instance 
of the capabilities of concrete to resist the action 
of water: At the harbor of Cherbourg, France, 
the blocks, of 12 feet by 9 feet by OMa feet, contain- 
ing 712 cubic feet, and weighing 52 tuns, were built 
up of mortar and stone, like rubble masonry, with- 
out molds. The mortar contained one measure of 
Portland cement powder to three of sand, and oc- 
cupied from H to Ya of the entire mass. Blocks of 
this kind, 9 months old, showed a compressive 
strength of 113 tuns per square foot, which is but 
little inferior to that of Portland stone. Their co- 
hesive force was about 200 lbs. per square inch. 
After becoming hard, they were slung to pontoons 
and thrown loosely into the sea. Some of the 52 
tun blocks have in heavy gales been thrown up 
from the bottom of the sea (30 feet deep) and 
lodged on top of the breakwater, entirely unin- 
jured. 

(17) W. M. asks: 1. Our steam gage indi- 
cates 12 lbs. steam even when the boiler Is cold, 
and there Is no steam at all. Will the gage show 
12 lbs. more than the true pressure when the steam 
rises? A. Yes. 2. We are running a 6 inch circu- 
lar saw at about 500 revolutions per minute. We 
have gummed the saw twice, and have taken off 
about Ji inch in the diameter of it ; but since we 
gummed it the last time we have been troubled by 
the saw running toward the log. What is the rem- 
edy? A. The saw ought to be hammered. 3. The 
saw is not flat : the side toward the log is convex 
about Yi inch. Ought this to be so ? A. No. It is 
the cause of the difficulty before mentioned. 
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(18) S H. L. says: I have some very soft 
castings of iron ; while cutting: a thread on them, 
all the cuttings stand on end. What is the cause? 
A. Magnetism, created by friction produced by 
using a dull tool. 

(19) W. H. G. asks: 1. What will be the 
effect of carefully retempering a good quality of 
steel, say a Lap Hi inches in diameter and 15 inches 
long, carefully repeating the tempering 5 times? 
Will the rise of thread be increased or decreased? 
A. No. 2. Will the cutting quality be affected ? 
A. Yes, it will deteriorate. 

(20; E. H. says: lam an engineer on a tug; 
her boiler Is constructed in locomotive fashion, 
with 42 flues 2H inches in diameter; firebox is 4x3 
feet. The flues in the firebox end leak constantly. 
If I stop them and blow out, tbey stop leaking, 
but commence to leak again as soon as I have oc- 
casion to carry a hot fire. A. Probably the tubes 
are too close together, so that the circulation is Im- 
perfect. If so, more moderate firing and steam- 
ing will doubtless be the only remedy. 

(21) O. G. B. asks : What is the best mode 
of constructing a firebox under a horizontal tubu- 
lar boiler to burn slabs and sawdust? The boiler is 
48 inches In diameter and 10 feet long, with 36 three 
Inch tubes. What length and width of grate sur- 
face would be required? A. Make the furnace 
from H to % larger than for burning wood. See p. 
59,vol.3C. 

(22) J. C. C. asks : 1. What disadvantage 
is therein a small upright double cylinder engine 
with both cranks on one shaft ? I do not hear of 
any such being made. A. There are many suoh 
engines in use, but ordinarily a single engine Is 
considered simpler. 2. What power could I get 
from such an engine, the cylinders being 2 inches 
in diameter and of 4 inches stroke? A. Horse 
power=pressureon piston in lbs. per square inchx 
speed of piston in feet per minute+33,000. 3. What 
would be the best way to set the valves to get the 
most power? A. Cutoff steam at about ?4 of the 
stroke. 4. In what relation to each other would it 
be best to set the cranks? A. At right angles. 5. 
Will brass wear as long, for the cylinder and other 
working parts,as Iron ? A. Tes. 6. Will the double 
cylinder engine give more power than one cylin- 
der, of the same piston surface as both? A. No. 
How can I make a writing fluid that is green 
when first written with, but turns black on dry- 
ing? A. Take 15 parts by weight bruised gall nuts, 
and 200 parts water. Boil for an hour, and then 
add 5 parts sulphate of iron, 4 parts iron borings, 
and 1 part Indigo dissolved In 3 parts sulphuric 
acid. 

(23) H. H. H. asks : What is the weight on 
the crosshead of a 10x20 Inches engine, with con- 
necting rod 60 inches long and pressure 50 lbs. ? 
Please give the rule. A. The pressure of the steam 
in lbs. per square Inch, multiplied by the area of 
the piston In square Inches. To this must be add- 
ed the weight of the moving parts, when they act 
so as to Increase the strain. 

(24) B. R. P. asks: What is the best means' 
of cleaning a basement of roaches? A. Put 1 
drachm phosphorus into a flask with 2 ozs. water, 
plunge the flask into hot water, and when the 
phosphorus has melted pour the contents of the 
flask into a mortar with 2 or 3 ozs. lard. Triturate 
briskly, adding water and % lb. flour, with an 
ounce or two brown sugar. This paste Is said to 
effectually destroy roaches. 

(25) H. J. M. says : I want to construct a 
small boiler for driving light machinery. Will tin 
plate stand a pressure of 15 lbs. per square inch, 
the boiler being 2 feet square by 6 inches deep? 
A. You can use tin If you make the boiler cylin- 
drical, from 8 to 9 inches in diameter. 
fc What are the yellow shining particles in the piece 
of stone enclosed ? A. It is mica. 

(26) M. A. J. asks: Will a wrought iron 
rod, after being heated a number of times from 
70" to 212° Fah., cease to be affected as to contrac- 
tion and expansionby the heat? A. Any material 
under these conditions will have its coefficient of 
expansion affected in time, and after long use may 
cease to bo sensibly influenced by change of tem- 
perature. It is a general law that all machines, 
Including animal mechanism, wear out iu course 
of time. 



(31) H. W. G. asks: Why do kerosene 
lamps, especially those made of brass, sweat oil, 
or why does oil collect on the sides of lamps filled 
with kerosene ? A. It is due to the evaporation of 
the oil drawn up through the wick by capillary at- 
traction while the lamp Is not in use, which is con- 
densed in part upon the cold surfaces of the lamp. 
Try an airtight cap. 

(32) H. R. E. asks : Can you give me a re- 
cipe for an Ink for writing on zinc, that will stand 
the action of sulphuric acid ? A. No. The sul- 
phuric acid will dissolve the zinc at once. 



(27) R. H. J. «sks: How many gallons will 
flow per minute through a H inch nozzle on a 3 
Inch hose, with 40 lbs. pressure per square inch ? 
A. About 1 cubic feet. 2. How much will flow 
through a % nozzle on a 2 inch hose with the same 
pressure? A. About 15 cubic feet. 

(28) D. C. C. asks : 1. I have been running 
an engine 22 by 21 inches stroke, with a 9 foot fly- 
wheel, making 120 turns per minute. How can I 
find out how many horse power this engine is ? A. 
The only way to ascertain the power definitely is 
to make an experiment with a brake or dynamo- 
meter. 2. Can the steam make any difference in 
the power when it makes the same number of 
strokes per minute with 10 lbs. as with 80 lbs. ? A. 
The steam Is, no doubt, wire-drawn, if the engine 
does as well with 40 as with 80 lbs. of steam. 

(29) C. R. asks : Can I burn a hole about 7 
Inches In diameter through a cast iron plate near- 
ly 1 Inch thick, by the use of the oxyhydrogen 
blowpipe? I cannot get at it to drill it. A. It 
could be done, but it would be very expeosive. 
We think that if you can reach it with a blowpipe 
you can probably devise some arrangement to at- 
tack the material with a tool. 

Will soluble glass do to coat a tin vessel with so 
as not to be corroded by sulphuric acid ? A. 
Yes. 

(30) H. B. B. asks : If the tensile strength 
of cast iron is 15,000 lbs. per square inch, how will 
a fly wheel rim of 1 square inch sectional area sus- 
tain bO.OOO lbs. ? A. If the 30,000 lbs. is tensile 
strain, and the tensile strength of the material is 
15,010 lbs., of course the wheel would not re- 
Hist It. 



(33) F. M.asks: Is there any way to temper 
machinists' tools, such as straight edges and 
squares, without warping them? A. Make them 
out of old saw blades, which require no temper- 
ing. 

(34) F. B. S. asks : How can I make the 
eggs of Pharoah's serpents? A. These are little 
cones of sulphocyanlde of mercury which, when 
lighted, give forth a long, serpent-like, yellowish 
brown body. Prepare nitrate of mercury by dis- 
solving red precipitate In strong nitric acid as long 
as it is taken up. Prepare also sulphocyanlde of 
ammonium by mixing 1 volume sulphide of car- 
bon, 4 strong solution of ammonia, and 4 alcohol. 
This mixture is to be frequently shaken. In the 
course of about two hours, the bisulphide will 
have been dissolved, forming a deep red solution. 
Doil this until the red color disappears and the so- 
lution becomes of a light yellow color. This Is to 
be evaporated at about 80° Fah , until It crystal- 
izes. Add little by little the sulphocyanide to the 
mercury solution. The sulphocyanide of mercury 
will precipitate; the supernatant liquid may be 
poured off, and the mass made into cones of about 
half an inch in higbt. The powder of the sulpho- 
cyanide is very irritating to the air passages, and 
the vapor from the burning cones should be avoid- 
ed as much as possible. To ignite them set them 
on a plate or the like, and light them at the apex 
of the cone. 

(35) W. S. H. asks : How can I temper a 
thin circular saw, about 2 Inches in diameter and 
Jx thick, without springing it? A. Heat red hot, 
place between two flat perforated iron plates, and 
lower Into oil, quenching right out. 

(36) N. R. asks : How are wood screws cut? 
I have made a die that cuts the thread well enough, 
but I cannot form a point. A. This is done by a 
special patented machine. 

(37) H. P. G. and others ask : 1. What is 
the nature of an explosion of gunpowder? Does 
it press equally in all directions ? A. The effect of 
an explosion of gunpowder Is simply due to the 
sudden conversion of the grains from the solid into 
the gaseous state. With gunpowder we have a 
volume of gas, which would normally occupy a 
a space three hundred times as great as the grains 
oocupied, liberated rapidly, but still in a percepti- 
ble interval, and for this very reason gunpowder 
is the safest projectile agent thus far discovered. 
For if, as in the case of nitro-glycerln, this large 
volume of gas were liberated all but instantane- 
ously, the strain upon the gun would bo so great 
that it would, in all probability, burst the breach 
before it started the ball. 2. Why c oes not the 
ramming, in blasting rocks, blow out before the 
rock splits, for it cannot possibly bo made strong- 
er than the rock? A. See answer to A. J. K., on 
this page. 

(38) A. J. K. says : A sand blast is made by 
pouring dry sand upon the powder in a drill hole. 
When thepowdertsexploded.why is the loose sand 
not driven out, and the rock left uninjured ? A. 
The pressure of the gas at the moment of its libe- 
ration is, of course, equal In every direction. It 
must also be borne in mind that before this vol- 
ume of gas has expanded to the density of the at- 
mosphere it must have displaced a column of air 
which exerts a pressure of something over a tun 
on every square foot of surface. With nitro-gly- 
cerin a volume of gas, 900 times that of the liquid 
used, is set free all but Instantaneously. It can 
readily be seen that the sudden development of 
this large volume of gas, which becomes at once a 
part of the atmosphere, would be equivalent to a 
blow by the atmosphere against the rock ; or,what 
would be a more accurate representation of the 
phenomenon, since the air is the larger mass, and 
acts as the anvil, a blow by the rock against the 
air. 



(39) F. B. asks : Will an explosion of un- 
confined nitro-glycerln upon the surface of a rock 
split it? If so, why? A. Take a light wooden sur- 
face, say one square yard : the pressure of the air 
against the surface is equal to about 9 tuns, but the 
air presses equally on both sides,and the molecules 
have such great mobility that, when we move the 
surface slowly, they readily give way, and we en- 
counter but little resistance If, however, we push 
it rapidly forward, the res'stanoe greatly increases, 
for the molecules must have time to change their 
position, and we encounter them in this passage. 
If now we increase the velocity of the motion to 
the highest speed ever attained by a locomotive, 
say one and one fifth miles per minute, we should 
encounter more particles, and find a resistance 
which no human muscle could overcome. Increase 
the velocity ten times, to twelve miles a minute, 
(the velocity of sound) and the air would oppose 
such a resistance that our wooden board would be 
shivered to splinters. Multiply again the velocity 
ten times, and not even a plate of boiler iron could 
withstand the resistance. Multiply the velocity 
once more by ten, and we should reach the velo- 
city of the earth and its orbit, about 1,200 miles a 
minute, and, to a body moving with this velocity, 
the comparatively dense air at the surface of the 
earth would present an almost impenetrable bar- 
rier, against which the firmest rocks might be 
broken to fragments. Indeed this effect has been 
several times seen, when meteoric masses moving 
with these planetary velocities penetrate our own 
atmosphere. The explosions which have been wit- 
nessed are simply the effeot of the concussion 



against the aeriform anvil at a point whore the at- 
mosphere Is far less dense than It is here ; so in 
the case of nitro-glycerin, the rock strikes the at- 
mosphere with such a velocity that it has the effect 
of a solid mass, and the rock is shivered by the 
blow. 

(40) E. W. P. asks: 1. What will dissolve 
guttapercha? I have tried naphtha, but without 
success. A. Gutta percha is dissolved readily by 
benzole, chloroform, bisulphide of carbon, oil of 
turpentine, and the essential oils generally. 2. Will 
it answer for mending rubber? A. Yes. 

(41) J. H. H. asks : 1. Can you give me in- 
formation as to the temperature required to melt 
copper, zinc, lead, iron, and brass? A. Copper 
1990° Fah., zinc 773°, lead 617°, cast Iron 2780°. The 
molting point of brass Is variable, and depends al- 
together upon the proportion of its ingredients. 
2. How can I make insulated wire for battery use? 
A. Coat copper wire with gutta percha. 

(42) E. says: I have a fine oil painting of 
the Madonna and Child. It is 30 years old ; and 
from age and ill usage It has become badly cracked. 
Is there any preparation by which these cracks can 
be hidden or taken out? A.Itsappearance would be 
improved by careful retouching and varnishing. 
The taking out of a crack is not possible. 

What kinds of colors are used for coloring stereo- 
scopic views ? A. Aniline colors are used. 

(43) S. G. R. asks : 1. In preparing glycerin 
we make a lime soap. What is the cheapest and 
best way of converting that into soda soap ? A. 
Who makes such a lime soap with glycerin ? O ly- 
cerin forms soluble compounds with lime and soda. 
2. What is the best work on the manufacture of 
soap? A. Morflt'sbook has a high reputation. 

(44) A. S. M. asks : How can I make muffles 
for baking a charcoal composition in, to render it 
porous for filtering purposes? A. Muffles are 
earthenware ovens, usually formed with iin oval 
top and flat bottom. Tbey open at one end and 
are closed everywhere else, except a few narrow 
slits in the top and sides. 

How Is rubber made to retain flock, for piano 
covers ? A. The flock Is rolled on while the rub- 
ber is In a softened state, by passing between two 
revolving cylinders heated by steam. 

(45) J. M. McC. says : We have a large cis- 
tern under a factory, for the purpose of holding 
rain water for scouring, etc., which has lately been 
filled partially with hard water, but principally by 
rain. After letting It stand a few days, we have 
used said water and It really seems as bard as the 
well water. Please to Inform me why this Is ? We 
are confident that It Is more than half soft or rain 
water. A. It is probable that there were sufficient 
lime salts In the hard water to make all the water 
in the cistern hard, when the waters mingled to- 
gether. 

(46) P. O. T. asks : In estimating the per- 
centage of tannin in bark, leaves, etc., by means 
of protochlorldeof tin and muriate of ammonia, 
how Is the resulting precipitate measured? A. 
By means of a glass-stoppered cylindrical Jar, pro- 
perly graduated to cubic centimeters. 

(47) L. A. W. asks: What is the real cause 
of the fulling up of flannel by washing? A. It Is 
due to a combination of causes, but principally to 
the rubbing ; and where soap is used, this action is 
very much accelerated. 

(48) W. A. P. asks: What is Berlin bronze, 
and how Is it applied on oast iron? A. The trade 
does not seem to be familiar with the name. 

(49) J. H. P. asks : There is something that 
is put In tlnoture of Iodine, so that, when the lat- 
ter is applied to the skin, it leaves no stain. What 
is it ? A. The tincture (so-called) referred to may 
be obtained by adding, to the alcoholic solution of 
iodine, ammonia or hyposulphite of soda. 

What can be put into ink that will give it a fine 
gloss, something like a varnish gloss? A. Add 
somesugarof milk. 

(50) G. B. McD. asks : 1. Are platina and 
platinum the same? A. Yes. 2. If 10 ozs. 225-6 
grains silver be melted with 28 ozs.0014 grains pla- 
tinum, what will the nature of the alloy be as to 
malleability, ductility, and specific gravity? 
What will be the melting point of the above alloy '1 
A. Only a trial will answer this, as the properties, 
etc.,of the two bodies are not found in the alloy. 
3. Can copper be successfully electro- plated with 
steel? A. No. 4. How can I procure a list of dates 
and number of patents issued by the Patent Of- 
fice since 1858? A. This list will be found In the 
volumes of the Scientific American. 



At a certain elevation, above the lower portions 
of the earth and beneath the summit of the higher 
portions, there is a line termed the thermal line, 
because the stratum of the atmosphere at that 
hlghtls warmer than the strata either above or be- 
low it. What Is the cause of a greater heat In this 
stratum than is found elsewhere ? A. The exis- 
tence of this thermal line has only been made 
known recently; and until the investigations of 
Glaisherand others are more advanced, explana- 
tions would be mere guesswork. 

Do rays of light from the sun approach the 
earth in straight lines ? If they do not, In what 
kind of lines do they approach It ? A. They move 
In straight lines until they encounter the earth's 
atmosphere, when they are bent into irregular 
curves by the different refractive powers of the 
various strata of the atmosphere. 

(53) H. C. Z. asks : What am I to use to 
soften hard rubber balls? A. Boll them for some 
time In soft water. 

What can 1 use to give old books a better ap- 
pearance? A. We do not know. 



COMMUNICATIONS RECEIVED. 

The Editor of the BctkntifiC American ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On Proportioning Gears. By T. A. C. 

On Parasites. ByD. V. D. 

On Tides. By E. S. 

On Hard Rubber Thermometers. By J. M. B. 

On Salicylic Acid. By G. H. B. 

On Science and the Pope. By G. E. 

On Dentistry. By S. B. P. 

On the British Patent Laws. By A. H. 
Also enquiries and answers from the following . 

F. C. R.-T. F. W.— T. H. P.-E. G. W.— J. B. C— 

W. B. H.— W. G.— O. B. T.— A.K. F.— J, W. N.— T.C 

-F. R.-S.— T. 

HINTS TO CORRESPONDENTS. 

Correspondents whose Inquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al 
ways be given. 

Enquiries relating to patents, or to the patenta 
b'lity of Inventions, assignments, etc., will not be 
published here. All such questions, when Initials 
Duly are given, are thrown into the waste basket, as 
It would fill half of our paper to print them all ; 
but we generally take pleasure In answering briefly 
by mall, If the writer's address is given. 

Hundreds of enquiries analogous to the following 
are sei_t : " Who sells insulated copper wire ? Who 
makes woolen textile machinery (pickers, break- 
ers, and finisher cards) ? Who makes horseshoes 
with movable calks ? Who makes balanced slide 
valves for locomotive use ? Who manufactures 
toy balloons? Who sells platinum, and what is its 
cost?" All such personal inquiries are printed, aa 
will be observed. In the column of "Business and 
Personal." which is specially set apart for that pur- 
pose, subject to the charge mentioned at the head 
of that column. Almost any desired Information 
can In this way be expeditiously obtained. 

[OFFICIAL.] 



INDEX OF INVENTIONS 

FOB WHICH 

Letters Patent of tbe United States were 
Granted In tbe Week ending 

April 13, 1875, 

AND EACH BEARING THAT DATB. 

[Those marked (r) are reissued patenta. 1 



(51) P. S. asks : What is ground lime com- 
posed of? A. You probably mean sulphate of 
lime or gypsum, also known as plaster of Paris, 
which is a combination of lime and sulphuric acid. 
Gypsum, which has been dried at a temperature at 
from 400° to 500° Fah , and ground to a fine pow- 
der, has the peculiar property, when mixed with 
water, of recombining with the water, and bind- 
ing or setting into a hard mass. To this property 
plaster of Paris owes its value In the arts. 

(52) J. T. asks : Why does a sunbeam, ad- 
mitted into a darkened room through a square, 
triangular, or other aperture of irregular contour, 
always form a circular or oval Image on the floor 
or opposite wall? A. In case tbe opening is of 
sufficient size, the image will be of the same form 
as the opening ; but when small, other rays enter 
besides those moving In parallel lines, and (by 
crossing) approximate the form of the image to a 
circle. 

Observation seems to have given rise to and to 
confirm a theory that the nearer to the hour of 
noon the moon changes, the greater Is the proba- 
bility of foul weather ; and the nearer to the hour 
of midnight this occurrence takes place, the 
greater the probability of fair weather. On what 
principle is this theory based ? A. No satisfactory 
explanation of I hese phenomena is given, and the 
accuracy of these observations Is open to grave 
doubts. 



Air compressor check valve. E. 8. Winchester... 161,999 

Alarm box, fire, McCullough and Anderson 162,086 

Annunciator, electric, E. Gray 163.057 

Arbor, elastic, B. Bannister 162,010 

Bale tie, M. T. Brown :62,0m 

Bale tie. J. M. Goldsmith 163,054 

Barrels, vent for beer, Hlndemyer etal 162,066 

Bath, electro-tberapeutlc, J. W. Mollerc 162,091 

Bed bottom, J. B. Henlon 161,960 

Bed bottom. Owens and Chamberlln 162.096 

Bedstead, cot, 8. C Lusk 162,083 

Bedstead fastening, E. Deetz 162,039 

Billiard cushion, Held and Benslngcr 161.880 

Boiler, steam, F. Hungerford 161,964 

Boiler man hole cover, H. Colllnson 161,931 

Bolt, door.W. H. Blrge 162,017 

Bootbeels, etc., burnishing, G. H. Bliss 161,857 

Boot sole metal fastening, G. McKay 162,087 

Bottle, T. W. Synnott 162,117 

Bottle stopper, A. Chrlstln 161,863 

Brlckmacblne, J. F. Clark 162,080 

Brick machine, I. Gregg.Jr 162,058 

Bridge, Iron, J. B. Eads 162,045 

Bridge, Iron truss, C. Kellogg .. 162,077 

Bridle bit, H. LocKard 162,081 

Bridle winker, J. D. Reld 161,900 

Brollrr, O. H. Bliss .. 161,856 

Broiler, G. D. Dudley 161,937 

Buggytop.C. Miller 162,089 

Burial casket, 0. M. Allen 161,852 

Burner for heating, gas, A. Ehret 161,989 

Burner, lamp, L. J. Atwood 162.004 

Burner, vapor, J. Benson 162,016 

Burner, vapor, J . Q Jaynes 162,076 

Burner lens attachment, gas, M. C. Meigs (r) — 6,378 

Butter pail, C. B. Sheldon 161,906 

Can, oil, A. Wood 162,134 

Cap, J. G. Goebel 161,876 

Caraxle box, K. 8. Austin 161,922 

Car axle box. J. P Garton 162,051 

Car ails box, J. D. Imbodon 162,073 

Car brake, 8. Gllzinger 161,94° 

Car brake, J. M. Kelly 161,884 

Car coupling, W. Dorr 161,936 

Car coupling, C. Holzner 162,067 

Car coupling, D. C. Morris 161,978 

Car coupling, A. E. Rowley 162,103 

Car coupling, W. G. Smoot 162,111 

Car heater, railroad, W.B. Hayden. .161,879 

Car, safety passenger, J. T. Worley (r) « ,375 
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Car safety step, ,T. A. Haaye IT.?, Oft) 

Car truck, W. Swarthout 101,939 

Carbureting apparatus, E. J. Fraser (rl 6,876 

Carpet rag loopcr, Naylor and Jefferis 162,093 

Carriage axle box. H. Hammond 161,955 

Carriage, chlld'8, Stratton and Noyes 161,937 

Carriage jack, J. G. Baker 162, 000 

Carriage spring attachment, C. 8. Catfrey 162,027 

Carriage springs, setting, T. IS. De Forest 162,040 

Carriage wheel box die, H. Hammond 161,956 

Cartridge belt and bolder, N. S. (Joan 162,055 

Caster, table, W. F. Collier 161.933 

Casting, making molds for, C. Orasser 162,056 

Chair. B. F. Allen 162,001 

Chairs, foot rest for easy, P. L. Lambert 161,887 

Cheese vat, A. B. Armstrong 162,003 

Churn, V. V. Pickett 162,098 

Clock striking mechanism, (i. H. Blakesley 162,018 

Cloth measuring instrument, J. J. Greenough... 161,877 

Cloth measuring machine, J. s. Gold 161,947 

Clutch treadle mechanism, A. \V. Cram 162,085 

Commode, portable, I. S. Williams 162,131 

Cooking and washing, steam, W. Cooper 162,033 

Cooler, beer, F. Kranz 162,078 

Cooler, milk, D. Gurnsey 161.952 

Cooler, milk, A. P. Myers 161,979 

Copying presB damping box, W. .T. Furcell 161,898 

Cornice, window, T. H. Dibble 161,869 

CorHets, manufacture of, C. Gahren 162,050 

Cotton cleaner, McCauley and Crowson 162,086 

Cotton gin rib, I-;. It. Trammell 162,125 

Cotton openers, beater for, J. E. Crane 161,868 

Cultivator, J. N. Bashaw 161,855 

Cultivator, J. T. Henderson 161,882 

Cultivator, It. M. Melton (r) «,.,..'. 6,879 

Cut-on", rain water, M. Gmelner ' 162,053 

Cutter, matching, A. Streit 162.114 

Cutting instrument, J. G. Baker 162,007 

Dental articulator, c. D. Chene.v 161,931 

Dental flask, C. A. White 162,129 

Dental pot. C. A. White 162.128 

Desk for chairs, writing, Park and Woodhouse.. 162,097 

Desk hinge joint, C. H. Presbroy 162,099 

Dividers, lead holder for, S. L. Fox 163,048 

Domino, C. M. Hyatt 162,072 

Door, TV'. C. Hurd 161,965 

Door and shutter fastener, D. W. Barr 162,011 

Drawing board, W. v.. O. Peabody 161,98-2 

Dredge box. K. Mather 161,801 

Drill, rock, W. V. Goodwin 161,948 

Drying apparatus, 8. T. SwBsey 161,990 

Earring, A. S. Baker 161,853 

Earth closet, M. H. Synge 162,116 

Electric machine, magneto, M. G. Farmer 161,871 

Elevator. J. W. Melkle 161.8S2 

Emery grinding machine, Gunn and Wells 161,951 

Engine and meter, rotary, J . A. Stenberg 161,909 

Engine cylinder, steam, J. E.Taylor 102,120 

Engine, portable steam, F. F. Landls 161,970 

Engine valve gear, G. H. Reynolds 162,101 

Eyeglass, 8. D. Burbank 162,025, 162,026 

fabrics, straightening, I. E. Palmer 161,806 

Feed-cutting machine spike, G. W. Lee 162,079 

Fire brick, compound for, H. M. Thompson 162,123 

Fire extinguisher, C. L. Delmage 162,041 

Flat Iron heater, W. Cooper 162,034 

Flooring, ornamental wood, R. Fenn 162,046 

Flour and sugar packer, 8. Tsggart 162,118 

Fluting Iron, C. C. Silvery 162,104 

Food, preserving, EI. Gnhn 161,944 

Furnace grate, C. £1. Harrison 162,064 

Furnace, heating, W. E. Wood 162,135 

Game apparatus, D. ,T. Pierce 161,983 

Garments, elastic seam, H. A. Blanchard 162, 0i9 

Oas by electricity, lighting, 8. Gardiner, Jr. (r).. 6,877 

Gas regulator, M. C. Fisher 161,941 

Gas stove, E. L. Vergurson Mil, 916 

Gate, farm, M. Gunshenan 162,059 

Glass, working, B F. Chase 161,861 

(■rate bar, G. D. Putnam 101,8!)9 

Grate for stoves, J. Young 162,136 

Grate for stoves, furnaces, etc., W. Btout 161,911 

Hammer drop. II. nammoml 161,954 

Harvesters, J. P. Manny (r) 6,882, 6.SS3 

Harvester rake, J. T. Applehy 161,002 

Harvester rake, A. Palmer 101 , 981 

Harvesterwheel.M. L. and J. M. Kellar 161,966 

Hat bodies, stretching tips of, F. C. Taylor 161,992 

Hat holder, Shaw and Yaeger 162,109 

Head block. Perry and Dv:l>jht llil.S'j", 

Heater and dryer, T. Cock I6;,m:5 

Heater, railroad ear, W. p. Hayden 101,873 

Heel and solo trimming machine, G. H. Bliss 161,858 

Hook, clasp advertising, X. o. Wilcox 161,91° 

Horse collar, T. Cheal 161,93 

Ilorcc yoke, Stratton and Olmsted 161,968 

Horses, etc., quarter boot for, J. >". Gilbert 162,052 

Horses, detaching, J. Weiker'. 161,958 

Horseshoe, D. Carey I6i,wn 

Ice manufacture and machine, Martin and Beftth. 161,976 

Ink well, C. II. Brown 161,926 

Insects, switch for killing, S. A. Donlson 161,870 

Iron Into steel, converting, 8. G. Flagg 162,017 

.lack, hydraulic, E. M. Dudgeon 162,044 

.Tack, lifting, II. Grooksmlth 161,925 

Jack screw, C. K. Marshall 161,974 

Jewelry bezel die, C. Knapp 161,969 

Journal for balance wheels, T. Van Dyke 161,915 

Kiln, brick, 8. D. Radcr (i> 6,3=0 

Knife, welt, TV. R. Burton 162,018 

Ladder, step, Isaacs and Hal'.lday Ifi2,073 

Lamp, S. C. Moore (ri 6,374 

Lantern, S. H. Miller 162,000 

Logs, moving. A. Itodgers 161,508 

Loom let-off, 11. A. IMniiipt»n 161,901 

Loom let-off, J. Turn-r 161,996 

Loom shuttle,.!. II. Le Mnyne 161,972 

Meat cutter, J. II. Bollinger 161,961 

Meat, Dsh.ete., preserving. A. II. Talt 162,119 

Metal, antl-frletlon, T. Harrington 162,065 

Milk conductor, E. Mary 161,fS9 

Mill burrs, Iron, J. G.Baker 162.0CS 

Mill teed regulator, Iieuworthy and Vanmeter.. . 161,885 

Molding machine, J. Hartzheim 161,959 

Mowing machine; \V. Loroy 162,082 

Mowing machine, J. P.Manny (r) 6,881 

Nut lock. It. Cramer. 162,036 

Nutlock, W. C. Gonld 161,949 

Organ action, reed, P. J. O'Neill 161,894 

Pall and lamp, dinner, G. TV. Aldrich 161,921 

Paper, bleaching Jute for.G. W. Dnbulsson 162,048 

Peg cutter handle, W. P.. Barton 162,014 

Pen, fountain, G. Baader 161,928 

Pencil and crayon holder, P. D. Richards 161,902 

Pencil sharpener, slate, G. W. Choate 161,862 

Piano Btool, 8. S.Schlndler 162,105 

Planlngmachlnc,D. L. Toppan 161,995 

Planter, corn, J. Campbell (r) .' 6,878 

Planter, corn, L. Sconeld 162,106 

Planter, hand corn, J. W. Cleland 161,982 

Plate and cutter, pie, W. H. Manning 161,890 



Pl»v,-, B. 8. Benson 162,015 

Plow.gang.T. M. Ntchol..... 162,094 

Plow, gang, J. A. Sutherland 182,116 

Plow, sulky, L W. True 162,126 

Poker and tongs, J. C. Llbe 162,090 

Portfolio, J. W. Eastwood 161,872 

Press for concrete blocks, T. Cook 161,867 

Press, hay, J. Dugan 161,871 

Press platen, lever, J. F. Taylor 162,121 

Printer's type case, L. A. Martin 162,084 

Propeller, screw, J. Harrington 162,063 

Pulley or gear wheel, reversing, H. W. Hherrlll,. 161,986 

Pump, air. W. H. H. Bowers 102,021 

Pump, steam, J. Tesseyman 162,122 

Pump bucket, chain, J. G. Henderson 161,881 

Pump bucket, chain. W. H.Kelly 161,967 

Pump pitman connection,, J. M. Langley 161,971 

Punch, conductor's, O. T. Hungerford 162,071 

Punch, metal, D, L. Kennedy 161,968 

Purltler, middlings, L. Gathmann 161,875 

Radiator, J. Reynolds 162,100 

Radiator, steam, W. H. Shock 161,907 

Rafting crib, C. W. Tobey 162,124 

Hallway switch, W. A. Weant 161,918 

Rain water cut-off, M. Gmelner 162,053 

Rake, horse hay, J. E. Wlsner 162,182 

Refrigerator, W. P. Butler 161,928 

Regulator, etc., steam pressure, J.E. Watts 161,917 

Rocker, child's, A. Schoenlnger 161,905 

Roundabout, J. C. Clime 165,032 

Saddle, gig, A. Ortmaycr 162,095 

Sash fastener, T. J. Carroll 161,929 

Sash fastener, J. K. Clark W1.031 

Sash fastener, I. D. Woolf 162,000 

Saw mill, circular, F. M. Covell 161 9S5 

Sawmill, circular, J. TV. Miles 162,088 

Saw set, R. J. Granville 161,950 

Saw teeth, W. P. Hale 162,061 

Saws, handle for cross-cut, W. J. Boynton 162,022 

Scales, H. T. Budge 162,024 

Sewing machine, C. H. Palmer 161,895 

Sewing machine cover, P.. W. Whitney 162,127 

Sewing machine hemmer, J. W. Robarde 162,102 

8 lears, button hole cutter, etc. , Carter & Rhoadee 162,0*9 

Sheet metal measure lip, A. Cnmmlngs 162,037 

Sheet metalthreaded collars, A. Taplln 161,912 

Shoe last block lock, F. J. Davis 162,038 

Shoe shave, D. Harrington 161,953 

Shoes, cork sole for, C. Thackerey - 161,994 

Signals, operating and locking switch, 8. H. Finch 161,940 

Skate, J. D. Kellogg. Jr 161,888 

Sower, seed, J. W.Talley 161,991 

Spark arrester, Humphreys & McCleary 162,070 

Spice boz.W. A. Wicks 162,130 

Spike, C. K. Marshall 161,876 

Spinning machine spindle, J. H. Le Moyne 161,888 

Spinning ring blank, Forehand & Wadsworth 161,948 

Stalk cutter, J. T. Eckman 161,873 

Steam and airbrake, Burt & Little 161,927 

Stocking heels, re-enforcing, A. C. Carey 162,028 

Stone, blocks of artificial, T, Cook 161,866 

Stove, cooking, J. D. Smedley 161,908 

Stove, gas, K. L. Vergiirson 161,916 

Stove, grate, J. Young 162,136 

Stoves, magazine fireplace. 8. B. Sexton.. 162, 107, 162,108 

Stove pipe shelf, M, H. Harman 161,878 

Stove cross piece, cook, W. Stout 162,113 

Sugars, refining, F. O. Matthlessen (r) 6,878 

Table and sllcer, combined. T. WItmer 161,920 

Table, ironing, E. J. Wolfrom 162.138 

Table slide, extension, J. O. Frost 162,049 

Thill coupling, H. A. Luttgens 161,978 

Thill coupling. D. W. Thomas 181,913 

Tile, ornamental wood flooring, R. Fenn 162,04 

Toaster or broiler, wire, Ayres era', (r) 6,871 

Toilet caster, 8. W. Babbitt 162,006 

Tongs, lire, L. Holmes 162,068 

Toolhandle fastening, W. M. Flak 161,942 

Toy gun, Shaw & Smith 162, 110 

Toy gymnast, W. L. Hubbell 161,963 

Toywatch, P. Bonflls 162,020 

Trap, animal, G. W. Brown 161,859 

Trunk fastening, I. W. Valance 161,914 

Tuyeres, blacksmith's, V. R. Taylor 161,993 

Type case, printer's, L. A. Martin 162,084 

Umbrella, W. D. Horton 101,962 

Vehicle wheel, E. Hall 161,953 

Vehicle wheel, G. Kelson 161,980 

Vehicle wheel clamp, D. H. Tuxworth 161,997 

Vehicle wheel hub, Rouse & Stoddard 161,904 

Vehicles, sled runner for, T. W. Porter 161,985 

Velocipede, J. J. Bally 161.924 

Ventilator, Stevens & Morse 161,910 

Vermin, killing, T. S. Church 161,864 

Ves-el, marine grain, W. & J. Inglls 162,074 

Vlec.W. Horton 162,069 

Vise, bench, J. M. Poore 161,984 

Wagon axle skein, R. I. Azblll 162,005 

Wagon brake, W. H. Barrows 162,012 

TVagon brake, L. B. Morgan 16::, 092 

Wagon seat, S. Gllzinger It*!, 915 

Washing list, G. Lamb 16J.886 

Washing machine, ■'. R. Barnes 161,854 

Washing machine, S. .T. Morry 161,893 

Washing machine, Spangler A- Reich 162,112 

Watch spring equalizer, C. nanson 161,957 

Watercloset valve, G R. Moore 161,977 

Wind wheel, Edwards A- Huntoon 161.938 

Windmill, J. Hall 162,062 

Wire twisting machine, A. De Mestre 162,042 

Yoke, horse. S'rattnn * Olmsted 161,988 

DISCLAIMER FIXED. 

83.129.— PuEfEBVLNG Fecit.— D. Mclford, Korwalk, O. 

DESIGNS PATENTED. 

8,260, 8,261.— Leather Brt-sh Back.— W. h. Humphrey, 

Lanslngbnrg, N. Y. 
8,262.— Reflector.— C. M. Murch, Cincinnati, O. 
8,2i':", 8.264 — CA66IMERE.— F.Bosworth, Providence, R.l. 
a ,2«5 to 8,?68.— Embroidbrt Patterns.— E. Crisand, 

Kew Haven, Conn. 
8,269.— Pipe.— A. J. D.. Henszey, Ashland, N. J. 
8,270. s.-jri. — On. Cloths.— C. Meyer el a"., Bergen, X. J. 

TRADE MARKS REGISTERED. 

2,362.— Mower & Reaper.— Adrlsnce & Co.,Pougbkeep- 

ele, N. T. 
2,863, 2,364.— SOAP.-R. W. Bell & Co., Buffalo, S. Y. 
2,865.— Hardware.— Clark & Co., Buffalo, N. Y. 
2,366.— Wiiiskt.— A. H. Gillette, Syracuse, K. Y. 
-,367.— Paper.— R. J. Harp, New Orleans, La. 
2,368.— Bitters. —J. A. Jackson & Co., St. Louis, Mo. 
2,369.— Medicines.— E. F. Kunkcl, Philadelphia, Pa. 
2,370.— Corset Steel.— Lessey et at., Philadelphia, Pa. 
2,871 to 2,873.— WmsEiEB.— T. E. Moore, Shawhan, Ky. 
2,874.— Envelopes, etc.— Porter etal., New York city. 
2,875.— Medicine.— F. Spreen, Pittsburgh, Ps. 
2,876.— Jbwtclbt.— Thayer Jewelry Co., Astoria, K. Y. 
aWl, 2,878.— Corsbts.— U. S. Oor»etCo.,New York clcy« 



2,879.— Cutlery.— TV. Brokhahne, New York city. 
2,880.— Medicine.— E. R. Burnham, Chicago, III. 
2,881, 2,S82.-Magnesias.— C. Phillips, New York city. 

BVHEDDLE OF PATENT FEES. 

On eaoh Caveat 810 

On each Trade mark 823 

On tiling each application for a Patent (17 years) S13 

On Issuing each original Patent 820 

On appeal to Examlners-ln-Chlef 810 

On appeal to Commissioner of Patents 830 

On application for Reissue 830 

On tiling a Disclaimer 810 

On an application for Design (8K years) 810 

On application for Design (7 years) 81S 

On application for Design (14 years) 830 

CANADIAN PATENTS. 

List of Patents Granted en Canada, 

April 10 to 10, 1875. 

4,608.— T. A. Edison, Newark, N. .1., U. H. Quadruplei 
telegraph. April 10, 1875. 

4,609.— "Win. Joslevn, Upper Bedford, P. Q. Combined 
grain separator and fanning mill. April 10, 1875. 

4,610.— M. A. Johnson. Rochester, N. Y.,U. S. Lamp 
chimney protector. April 10, 1875. 

4,611. — J. H. Wearc e!nl., Cincinnati, O..U, 8. Inodor- 
ous cooking vessel. April 10, 1875. 

4,612. -C. G. Imlay. Philadelphia, Pa., P. S. Fare device 
for street cars. April 10, 1875. 

4,613.— II. Altken, Falkirk, Scotland. Making Illumin- 
ating gas. April 10. 1875. 

4,614.— P. Charland, Stamhrldge, P. Q. Movable roof. 
April 10, 1S75. 

4,615.— E. Glendlllen, Owen Sound, Ont. Force pump. 
April 10, 1875. 

4,616.— C. Clamond, Paris. France. Thermo-electric 
generator. April 10, 1875. 

4,617.— C. Wheeler, Jr., Aubnrn, N. Y, L". S. Cutting 
apparatus for harvester. April 10, 1875. 

4,618.— P. Bchoneld, Philadelphia, Pa., U. S. Steam 
gage cocks. April 10, 1875. 

4,619.— J. F. Cole, Sophlasburgh, Ont. Motive power 
for churns, etc. April 10, 1875. 

4,620.— S. E. Grlseom. Pottsvllle, Pa., IT. S. Millstone 
dressing machine. April 10, 1875. 

4,621.— W. S. Sampson, New York city, N. Y., TJ. S. 

"Furnace or.klln with central draft flue. April 10, 1875. 

4,622.— C. C. Parker, Aylmer, P. Q. Potato digger. 
April 10, 1875. 

4,623.— E. Bartlett, Renfrew, Ont. Potato digger. Ap- 
ril 10, 1S75. 

4,624.— J. Elliott, London, Ont. Straw and hay cutter. 
April 10, 1875. 

4, 625. -J. P. Abbott, Cleveland, O..U. S. Hanging de- 
vice for eaves troughs, etc. April 10, 1875. 

4,626— J. Cowman et al., Rochester, N. Y., U. S. Arti- 
ficial marble and ornamental stone. April 10, 1875. 

4,627.— J. McKetir.le, Kincardine, Ont. Churn. April 
10, 1875. 

4,628.— Wm. W. Ingrahaul et a!., Chicago, 111., U.S. 
Grain scourer and separator. April 16. 1875. 

4,629.— J. Mattlce, Chlnguacousy, Ont. Alternating 
screw power. April 16, 1875. 

4,630. -L. H. Hebert, St. John, P. Q. Cultivator. April 
16, 1875. 

4,681.— L. H. Hubert, St. John, P. Q. Mowing and reap- 
ing machine table. April 16, 1875. 

4,632.— D. McCullough, Keraptvitle, Ont. Axle oiler. 
April 16, 1875. 

4,633.— Wm. Bowes, Plnkerton. Ont. Windmill. April 
16, 1875. 

4,634.— T. De Witt, Chatham, Ont. Plow coulter. April 
16, 1875. 

4,635.— .lames E. Wlsner, Friendship, N. Y.,U. H. Horse 
hay rake. April 16, 1875. 
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Back Pare ...... 81.00 a 11ns. 

Inside Page ...... T5 cents a line. 

Engravings may head advertlnememtt at the same rale 
per line, by measurement, as the letter press. Adver- 
tisements mvst be received at puNicatkm *fflce at 
early as Friday morning to appear in wax issue. 



t^OR MANUFACTURERS OF STEEL WATCH 
Keys, to address 

THE DUEBER WATCH CASE M'F'G CO.. 

181 W. 4th Bt., Cincinnati, Ohio. 



SMALL MILLED MACHINE SCREWS made 
to order. Samples and price list sent free. 
Curtis M'f'g Co. West Brattleboro, Vt. 



ELECTRICITY: 

Its Theory, Sources, and Application. By John T. 

HpnAorE. 8vo, cloth, with engravings, .£3 00 

Contents:— Introductory, Static of Frictional Elec- 
tricity, MagnetlBm, Galvanic Batteries', Measurement, 
Conductivity and KeniBtaDce. Current, Electromotive 
Forco, Electrolyele, Electro-Metallurgy, Dictionary of 
Terms. 

HANDRAILING 

Cut Square to the Fiank— Without a FaUlCLg 

Mould. Ae discovered and taught at the Mechanics' 
Institution. Liverpool, by Johx Jo>-es, Staircase Build- 
er. Containing seven plates of Handrails, with full 
Instructions for working them, as practised by the au- 
thor, in London. Liverpool, and Manch^tT. Folio, 
boards, *2 ">0 



MINING, 



A Practical Treatise on Coal Mining, by Geo 

G. Andbe, F.G.S. 7b be cmnpleJM fit T>re!r<i Monthly 
rartx,of IS Fane*, in royal Ito, Uh/itmtPd by 6 Plates qf 
P~t'artical Drawings, price $'<! 00 each. Purtn 1 and 2 nmr 
ready. The Work will he divided into Fifteen Chap- 
rers as follows:— 1. Practical Geology. 2. Coal, its 
mode of occurrence, composition and varieties. 3. 
Searching for Coal. 4. Shaft Sinking. 5. Driving of 
Levels, or Narrow Work. 6. Systems of Working. 1. 
Getting the Coal. 8. Haulage. 9. Winding. 10. Drain- 
age. 11. Ventilation. 12. Incidental Operations, IS. 
Surface Works. 14. Management and Accounts. 15. 
Characteristics of the Coal Fields of Great Britain and 
America, 

E. & F. X. SPON, 446 Broome Strekt,N. Y. 



SIX RIGHTS OF INVENTION FOR SALE, AFTER 
preliminary examination. H.J. MOORE, Newell.Iowa. 

PERFECT 

NEWSPAPER FILE. 

The Kocta Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recent ly U nproved 
wid price reduced. Subscribers to the SciRirrTPi n Ame- 
rican can be supplied for the low price of 81.90 by mall, 
or (1.23 at the office of this paper. Heavy board sides , 
Inscription, ••SCIENTIFIC AMERICAN,' In Kilt. Ne- 
cessary for every one who wlahea to preserve the paper 

Address MTJNff ft 00., 

Publishers "Banwnrio Ambicum. 



PRIORITY OF INVENTION LEGALLY ESTA 
BLISBF.D; expense, *3. 
B£~ Send $1 to E. KEDJIOND, Rochester, N. Y„ and 
learn how. 



BENSTER'S PATENT IMPROVED BARRET, 
HEAJHNG MACHINE 
CHALLENGES AN EQUAL. 
Two machlnen and operations simplified Into one In 
this machine. SAVING 30 per cent over the best oppo- 
nents. All machines warranted perfect and satisfactory. 
Wanted parties to manufacture this machine on royalty 
or otherwise, in the Eastern, Southern, Middle, & west- 
ern States. D. K. Uice.M 'f'r.lfll Atwaterst. .Detroit, Mich 



H. STRAIT'S 

Improved 

PotatoDter 

For Territory, or its 
local manufacture In 
the U. State 9 and Can- 
-_ _ ada, addreBB 

_ _- - ,_. . _ - : . c . R STRAIT, 

Troy, N. ". 

SMALL ENGINE LATHES AT UNHEARD-OP 
Prices. Send for Circular. 

F. SHAW, Lyons, Iowa. 

Removed from Cordova, 111. 




PATENTED BY C. BAUER, SAINT PAUL, 
Minnesota, an Adjustable Iron Hame. whereby t.ne 
same hame can he raised upon a 16 or 23 inch Collar. The 
Draft Eve and Line Terret being In their proper posi- 
tions. The rightto manufacture the Hames or the Pat- 
ent for Sale by the Parent^e. 



NOTICE FOE BEIDGE CONTRACTORS. 

The Bridge Committee Is now ready to receive Bids 
Plans, and Specifications (both for Wooden and Iron, i 
as to determine the kind as to durability and cost, for a 
new Bridge across Spoon Klver at Elllsville, in the 
County of Fulton and State of Illinois; the Span will r>e 
about 200 feet long. All communications should he ad- 
dressed to D. SHKCKLER, Ellisville, 111. 
Dated thl« yfith day of April, 1875. 

SHECKLER, 
FRAZIER, 
DO DPS, 
MICHELL, 
BERRY. 






K- 



Beautiful French Oil Chromos, size (he lit 
jmounted ready for frn mlnp . sent postpaid 
for ONE DOLLAR. Grandest 
chance ever offered to Agents. For partic- 
ulars send stamp. AddressF. P.Gluckf 
New Bedford, Mass.. - 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Daniels' 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re-sawing Machines, SawMills, Saw Arbors, 
Scroll Saws, Railway. Cut-off, and Kip-saw Machines, 
Spoke and wood Turning Lathes, and various other kinds 
or Wocd- working Machinery. Catalogues and price lists 
Bent on application. Manufactory, Worcester, Mass, 
Warehouse, 107 Liberty Street, New York. 17 



MACHINERY. 

IKON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COUPLINGS, BELTING, &C 
&o. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE & CO., 

121 Chambers & 103 Reade 8ts. N. T. City 



PATK\T 



flMWMi 



SHAFTING. 



l iiu i aci. ciiaL cuia Diial tUiU Hue < « pei luj. i gi ca*er 
strength, a finer finish, and is truer to gage, than any 
other In use, renders It undoubtedly the most economical 
We are also the sole manufacturers of the Celebrated 
Collins 1 Pat. Coupling, and furnish Pulleys, Hangers 
etc., of the most approved Btyles. Price list mailed on 
application to JONES & LAUGHLINS. 

Try Street, 2nd and 3rd \venues, Pittsburgh, Pa. 
190 S. Canal st., Chicago, 111. 
W Stocks of mis Shafting in store ana ior sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers street, N. Y. 
PIERCE & WHALING Milwaukee. Wis. 



Model Engines. 




Complete sets of 



J^i^ ^Casti n 



iaff 



for making smal 
Moael Steam hngines IV in. bore, 3 In. stroke, price $4; 
ditto 2 In. bore. 4 in. stroke, nrlce $10, same st.vle as cut. 
Eureka Foot Lathes only 15 Dollars. Gear Wheels and 
Parts of Models. All kinds of Small Tools. and Materi- 
als. Illustrated Catalogne Free. 
GOODNOW & WIGHTMAN, 23 Cornhlll, Boston, Maw. 

EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, ToolB, &c. ; also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior finish. Loir 
Pricen. Our new Catalogue describes 
these and every tool necessary for the Am- 
ateur or Artlzan. Send for It. 
WM. L. CHASE & CO.. 
!>:, & 97 Liberty St.. New York. 




DITCHING AND DKALNAGE MACHINES 
furnished at a moderate cost, cutting ditches of 
any width and depth in ia ound free from stumps and 
rocks. Machines worked Dvfrom four to six horses.ann 
two men will do the labor of fifty men a day at least 
State and Comity Right a for Sale. Address 

RANDOLPH BROTH RS, 
111 Broadway, New York City. 



Ymrtf to A <— a . *o mr crtMM ana 

I AnsBy ^^V ^* A minSiwi. wft 



THE' W IM PROVED ARMSTRONG 
HEATER AND LIME CATCHER.-The 
best and mo. a t reliable machine made to 
protect Steam Boilers, with partitions 
for over and under currents to purify 
the water and Burlaps screen to prevent 
any Impurities from entering the pumps. 
All paitlea using steam should have 
one. 

For particulars and circu- 
lars, send to 

M . KNIGHT, 

MANUFACTURER, 

Toledo, Ohio. 

S. GEAR. .BOSTON, furnishes all klndsof tlnrhl- 
L « ncry«Sfc Mechanical Suppliesatpopularprices. 



FOR SALE— Machine Shop, for the manufacture 
of Wood-working Machinery, *c., together with 
patterns and goodwill. Small capital required. Address 
HOPE MACHINE CO., 181 W. Second St., Cinclnnatl.O 




PATENT FOB SALE— Or 01 Royalty— A Gang- 
Circular Saw Mill, running frcm 2 to 8 Saws, lor 
sawing Lath. Staves, Handles, Blind Slats, and all small 
lumber. The best and cheapest mill ever Invented for 
' re patent«. Addreaa . 
KNOX, Balliton Spa N. Y 



the purpose. Secured by two patent*. Addreaa 



GEO. 
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BAIRD'S 




FOR PRACTICAL MEN. 

Onr new and enlarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC BOOKS— 96 pages, 8vo.— sent free to 
any one who will furnish bis address. 

HENRY CARET BAIRD & CO., 

INDUSTRIAL, PUBLISHERS AND BOOKSELLERS, 

406 WALNUT STREET, Philadelphia. 



Valuable Books 

OK 

Heat, Steam, and the Steam 
Engine. 

BURGH.— A New Work on Modem Marine Engi- 
neering, applied to Paddle and Screw Propulsion. II- 
lusL ated with 86 colored plates, contributed by the 
most eminent firms In England and Scotland, l vol. 

4to., cloth *25.00 

Half morocco $30.00 

BURGH.— Modern Compound Engines ; being a 

Supplement to "Modern Marine Engineering.' ' 18 
large folding plates, 4to., half morocco $9.00 

BURGH.— A Practical Treatise on the Condensa- 
tion of Steam. Royal 8vo., illustrated $10.00 

BOURNE.— A Treatise on the Steam Engine, in ita 

various application sto Mines, Mills, Steam Navigation, 
Railways and Agriculture. 8th edition, illustrated 
4to $15.00 

BOURNE.— A Treatise on the 6crew Propeller, 
Screw Vessels, and Screw Engines, as adapted for Pur- 
poses of Peace and "War. Illustrated new edition. 1 
vol, 4to., cloth $30.00 

BOURNE.— Recent Improvements in the Steam 
Engine, being a Supplement to the " Catechism of the 
Steam Engine" $1 .50 

BOX.— A Practical Treatise on Heat, as Applied to 
the Useful Arts. Illustrated by 14 plates, containing 
114 figures. 12mo $4.25 

BURGH.— Practical Rules for the Proportions of 
Modern Engines and Boilers for Land and Marine Pur- 
poses . 12mo . , cloth $1 .50 

BURGH.— The Slide Valve Practically Consi- 
dered $2.00 

CAMPIN.— A Practical Treatise on Mechanical 
Engineering; comprising Metallurgy, Moulding, Cast- 
ing, Forging, Tools, Workshop Machinery. Mechanl- 
aal Manipulation, Manufacture of Steam Engines, etc. 
8vo. Illustrated with 29 plates and 100 wood engrav- 
ings $6.00 

COLBURN.— The Loco motive Engine. Including 
a description of Its structure, rules for estimating its 
capabilities. Illustrated. 12 mo $1.25 

HOOD.— A Practical Treatise on Warming Build- 
ings by Hot Water, Steam and Hot Air, on Ventilation. 
and the various methods of distributing Artificial 
Heat. 1 vol. tfvo., cloth $5.X5 

MAIN AND BROWN.— The Marine Steam Engine. 

With numerous Illustrations. In 1 vol. 8vo $5.00 

MAIN AND BROWN.— The Indicator and Dyna- 
mometer. With their Practical Applications to the 
Steam Engine. Illustrated. 8vo $1.50 

MAIN AND BROWN.— Questions on Subject 
Connected with the Marine Steam Engine and Examln 
atlon Papers. 12 vol. Imo., cloth $l-5n 

NORRI8.— A Handbook for Locomotive Engineers 
and Machinists, comprising the proportions and calcu- 
lations for constructing locomotives; manner of setting 
valves. Illustrated. 12mo. ( cloth $2.00 

ROP£R— A Catechism of High Pressure an<f Non- 
condensing Steam Engines, Including the Modeling. 
Constructing, Running, and Management of Steam 
E glues and Steam Boilers. With Illustrations. Full 
bound, tucks $2.00 

ROPER.— Handbook of the Locomotive, including 
the Construction, Running, and Management of Loco- 
motive Engines and Boilers. With illustrations. Fail 
bound, tucks $2.50 

TEMPLETON.— The Praotlcal Exainlnator on 

Steam and the Steam Engine. 12mo $1.25 

WATSON.— The Modern Practice of American 
Machinists and Engineers, Including the Construction, 
Application, and use of Drills, Lathe Tools. Cutters for 
Boring Cylinders, and Hollow Work generally, with the 
most economical speed of the Fame; the result* verified 
by actual p actlce at the latbo, the vise, and on the 
floor, together with workshop management, economy 
of manufacture, the steam engine, boilers, geare, belt- 
ing, etc. 86 engravings. 12mo $2.60 

WILLIAMS.— On Heat and Steam; Embracing 

new views on Vaporization, Condensation and Explo 

slons. IlluBt rated. 8vo $-150 

A Select List of Books on STEAM AND THE 6TEAM 

ENGINE, with prices, sent free upon application. 
p&- The above, or any of our Books, sent by mall, free 

ofpostage, at the publication price. 
Our new and enlarged CATALOGUE OFPRACTICAL 

AND SCIENTIFIC BOOKS-96 pages, 8vo.— flent free to 

anyone who will furnish nls address. 

HENRY CABET BAIRD & CO., 

INDUSTRIAL PUBLISHERS AND BOOKSELLERS, 

406 WALNUT STREET, Philadelphia. 

HAND SAW MILL— Saves the labor of 8 men. S. C 
HILLS, 51 Courtlandt St., New York. 



PLANING AND MATCHING 



*m^ 



s'WQQP MACK' 1 
INTEL, MARGEDANT a CO. 



Chemical & Mineral Productions 

Soluble Glass, Flcorlcj Acid, Nickel iSalts, Man- 

fines©. Oxides Antimony, Cobalt, Tin, Cadmium, Zaf- 
e, Felspar, Fluorspar, Cryolite, Marble Putty, Silex, 
c. L. FBUCHTWANGBB & CO., 180 Fulton St., N.Y 



TO ^ECTKO^P A ^T^| ki |WE L | S K 8 . 

BATTERIES, CHEMICALS.AND JlATERLaLS,ln Beta 
or tingle, with Book, of Instruction for Ntok-el or Silver 
Plating. THOMAS HALL, Manufacturing Electrloian. 
IS Bromfleld Street Boston. Maw. Illustrated Catalogue 



FIRE PROOF SHUTTERS. 

CLAHK & CO'S SELF-C0ILIHG BOILING STEEL 8HUTTEE8 (Burglar Proof), For Store 

Fronts a d Rear Windows, require no machinery or balance weights, and can be applied to any opening; also Roll- 

ng Wood Shutters for Stores and Dwellings. Thousands are In dally use, and are acknowledged the best shutters In 

the world. Bend for Catalogue to JA-MfcS O. WILSON, Manager, 

318 WeBt J6th St ., New York, and at 
London, Paris, Vienna, and Berlin. 




CHB 

TRADEJNGIBS. 

Noiseless In operation— Perfect 
in workmanship— ell light parts 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi -portable Engine In the 
market. 

Bend for Price List and Cir- 
cular. 

Hbrrman & Hkrchel- 
rodb M'f'g. Co., 

Dayton, Ohio 



EVER-BLOOMING ROSES, 

STB»NG POT PLANTS, sent safely by mall. Post Paid, 
live Splendid Varieties XI. 00; 12 do. $3.00. Elegant 
Descriptive Catalogue r REE. 

THE DINGEE ft CONAKD CO., Rose Growers, 
Webt Grove, Chester Co., Pa. 



GB jl I r\ C Trt A new book of 256 pages,showlng 
vlUC I \J either male or female how to 
'1100^^^ make«5 to *20 dally, even with 



Mac hinery Ql Im proved Styles for making 

SHINGLES HEADING, AND STAVES 

Sole makers of the well known Improved Law's Patent 
Shingle and Heading Sawing Machine. For circulars 
addre ss TREVOR ft CO., Lockport. K. v. 

BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 
any required size. Also, any kind of 

Stone for Roadb and for Concrete, &c. 
Address BLAKE CRUSHER CO., 
New Haven. Conn. 




either male or female how to 

O \J Vy Vy COOi out capital or foi-me'r experience 
worth its weight in gold. Mailed, together with a {1 sam- 
ple, for only 10 centa.by THE UNION PUBLISHING 
COMPANY, Newark, N. J. 

COPE & MAXWELL M'F'G CO.'S 

TNDT5PF.NDF.NT boiler- feed pumps 

111 1/JjrjLUll/Jjll 1 the most reliable and low. 

..._._. red. Special Price Lists on 

icatlon.from Office and Steam Pump Works, Hamil- 
ton, Ohio. Wabebooms, Chicago, 111, 

__ to all. Articles 

Samples free. C. M 

".Y. or Chicago. 



Bet priced Steam Pumps offered. Special Price Lists on 
application, from Office and Steam Pump Works, Hamil- 
ton, Ohio. Wabebooms, Chicago, 111.; Cincinnati, Ohio. 

(hPfiTttrfifl a week and expenses i 
\nll \UII new, staple as flour. Sam 
<PUU0<|)\JU LINLNGT-ON&BRO.. N. 



A WEEK to Male ana female Agents, In their 
locality. CoBts NOTHING to try ft. Particulars 
FREE. P. O. VICKERY & CO., Augusta, Me. 



fIL 
OTIS' 



SAFETY HOIST £KG 

Machinery. 

OTIS, BROS. & CO 

No. 348 BROADWAY, NEW YORK. 



WE can petl these first- Claw 
Pianos for Two Hundred aad 
Ninety Dollars, bemuse we employ 
no agents anil allow no discount to 
dealers — tbey bwi rtd le you out of 
ruorB than tw-icc [he rwil cost of all 
Pianos. Duritit* the past 7 years we 
have sold our Pianos to over 1.1XX) 
families, in every section of every 
Rtate and Territory io the Union. 
Tbere is not acouoty, or a prominent 
town where they are not in use, and 
hundreds of small towns everywhere 
also have them. If you \vU\ send for 
our Catalogue, contain in? 15 solid 
columns tn fino type, of too names 
and residences of prominent citizens, 
including members of Congress and 
many influential and wealthy bank* 
era and merchants everywhere, who 
are uBtiip our Pianos— you will be 
sure to find some of them at your 
very door, in jour own or some 
adjoining town, where you cau see 
and try our Pianos. 

We send them anywhere within 
1,000 miles of New York for 10 days' 
Irial and if not satisfactory no pay- 
Vent is required. 

We are a responsible Incorporated 
company, and refer by permlssinnto 
the Chemical National Ban kiof New 
York City, which any Fanlc in*' the United States will satisfy i Please write us, and v-cii wi'.l rew'-p n.it only our Illnstra- 
you Is by far the strongest Bank in America. We make this ted" Circular containing full prntfeuurs, but also a written 
statement to prove that, onr 5 years' warrant Guarantees our [ reply to all questions IVonl huuie otllcer of our Company in 
Pi. in- 13 to ho fully equal to any Piauo in the world fit any price : persou. Please state where yuu saw tliis not feu* g 

Address, United Suite* Piano Co., 810 Broadway," New York. 




mil- ^ 

1 x Beams & Girders 



r FHE Union Iron Mills, Pittsburgh, Pa. 
J- The attention of Engineers and Architects Is caned 
to oar improved Wrought-Iron Beams and Girders (pat- 
tented), in which the compound welds between the stem 
and flanges, which have proved so objectionable in the old 
m ode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Ca rnegie B rothe rs a Co., Uni on Iron Mil ls, Pit tsburgh. Pa 

mu/v fTnll ftofa ! PHae Picture aentfree 1 An 
lild iUll-VId.UO . ingenious gem 1 50 objects 
to find ! Address with stamp. E. C. ABBEY, Buffalo, NX 



PATENT 

Planing & Matching 

and Molding Machines, Gray and Wood's Planers, Sel 
olllng_8aw Arbors, and other wood- working machinery. 



B. ArwoOD'S MACHINE CO., ( 91 Liberty St., N. T. 
Bend for Circulars, etc. » 67 Sudbury St., Boston. 



BEA UTIFUL DBCAZjCOM AJTXA 

or Transfer Pictures, with full instructions and 24 pg. 
catalogue, sent poet-paid for 10 oent«. 100 for 20 eta. 
They are Heads, Landscapes, Flowers, Autumn Leaves 
Animals, Birds, Insects, Grotesque and Comic Figures, 
Ac They can be easily transferred to any article eo 
— to imitate the most beautiful painting. Also 5 
Chromos for 10 cents, SO for &0.rents. Aeents 
wanted. ^Address J. L. PATTEN A CO., Tl Pine St., New York. 



IO 



WARRANTED TO CURE DISEASE OF THE BONE, 
RIcxetB. Hampbaok, and Fracture. Address Dr. G. 
BENNER, Tiffin , Ohio, with a Post Stamp. 



PORTABLE STEAM ENGINES, COMBIN 
lng the maximum of efficiency, durability and econ 
om/, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being In 
nse. All warranted satisfactory or no salo. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLEY CO., Lawrence, Mass. 



Planing &. Matching, 

Moulding, Re-sawing and Tenoning Machines. Scro 
Saws and General Wood-Working Machinery. 
JOHN B. SCHENCK'B SONS jMatteawan, N. T. 
Bond for Catalogue. \ 118 Liberty St., N. Y. City 



.. 7.000 IN USE 
'E'SSTEAM PIT 

FOR EVERY/POSSIBLE DUTY 

E3.F- BLAKE MFG C0.73&8( LIBERTYSLK-V. 

CAUSEWAY& FRIEND STS. BOSTON. 

50 CANALST.CHICACO. 

SWto V W \Y\_\i S^ V. KVEX5 CAT KVCs WsiV . 



STH!NI!TT, D1E s JsufTijm 

U1JJJ.1UJ.1J complete outfits for Clothing 8ten 
ells and Key Check,, with which young men are maklm 
from %& to J20 a day. Send for Catalogue and samples! 
6. M. BPENCER, in Hanover St.. Boston, Maw. 



BANKRUPT'S SALE OF HORIZONTAL 
and Vertical Steam Engines. Also new and second 
band Machinist' s Tools. Bend for clrc lar at 

THE YALE IRON WDRKB. New Haven, Cone. 



Do Your Own Painting 

With onr fine Enamel paint (ony shade) which costs one-half the price of white lead, wears longer, took* better. 
Is equally adapted for Inside or outside work, fences, Darns, etc., and has been practical!!/ tected for 20 years. 
Wc guarantee satisfaction In both quality and price . 

SAVE RE-SHINGLING, 

by using Gllne's Slate Boa/lna paint, which contains no tar. Is extrenioly cheap, practically fire-proof, and ttpp 
all leaks. Write at once to "Box 1T61, N. Y.," for Book circular (100 pages), N. T. Mate Roofing Co. 
Boston, Philadelphia, and 8 Cedar Street., New York. 



Til IMPROVED 

NIAGARA STEAM PUMP, 

>« to n Pearl St., Brooklyn, S.Y. 
Manufactured solely oy 

Hubbard & Aller. 

Ekqutes and Boilkbs, 

Pulley s, Shafting and Hanger ■» 

a Specialty. 




MILL PROPERTY FOR SALE. 



The HASH, BLIND, and PLANING MILL 

known as the — •■■---> - ....... . .... >.= .., 

at Camden, >)._.,- 

MINUTES from Philadelphia 

MILL, 25,000 square feet floor. With full complement of 
MODERN MACHINERY. The Umi» Yabd 
adjoining with the MILL, If desired. Will be sold much 
less than value on EASY TERMS. 

" '"■ Pank. 

Pnlla. 



SH, BLIND, and PLANING MILL 
the PERRY & PACKARD MILL, 

, N. J. .near Vine Street Ferry, only TEN 
from Philadelphia Bide. Substantial brick 



JDWIN M. LEWIS, Farm s * Mech's Nafi 
. W. GA8KILL ofe SONS, Green Bt.Wharf , 



SHINGLE & BARREL MACHINERY 

EVART'8 IMP. HEADING AND SHINGLE SAW 
STAVE CUTTERS, JOINTERS, EQUALIZERS, AN1 
HEADING TURNERS. 

BAILEY GAUGE LATHE—For turning all kinds han 
dies and Cabinet work. Simplest and best In use. Wt 
manufacture a full line of Wood and Iron Worklnj 
Machinery, Steam Engines. &c. Address 

T. R. BAILEY 4 VAIL, Lockport, N.^ 



DAVID'S PATENT 




DISINTEGRATOR 



For Grinding 

Dones, Fertilizers, Clay for 
Bricks, and hard material. 
Send for Pamphlet to 
DENMEAD & SON, 

Engine & Boiler Works, 

Baltimore, Md. 




AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Business pleasantand honor- 
able with no risks. A 16 page circular 
andVal uable Samples free. AS" A postal- 
card on which to send your address 
costs but ope cent. Write at once to 
F. M. REED, 9th st„ new yorx. 1 



GLASS "\TOULDS, for Fruit Jars, Lamps, 
Bottles, J-'AiniLStandfl^eto., made by H.BROOKE 
15 years Cob. Whitb and Ckntkk Sts.»;n. V. F of any 
thlnv new In ftlaaa. you will require a mould (or die). 

Every description of moulds for glass, robber, rlno, 
etc. Send model or drawing, inclose stamp. 



w 



OOD-WORKENQ MACHINERY GEN- 

erally, Specialties, Woodworth Planers and Rich 
ardson s Patent Improved Tenon Machines. 
Central, comer union Bt.. Worcester, Han. 

WITKBRBY RUGG * RIOHARDBON. 




FLEETWOOD 8CKOLL SAW 

Pntented July 23, 1812. 
For all descriptions of light Scroll or 
h'rei Sawino In Tfoorf, Bone, Ivory, Shell 
or Metal. F<»- Rapidity, Precision of 
Work, Simplicity, Durability, Ea'e of 
Working and Low Cost, these machines 
have no equal. Each machine warranted 
as represented. 

No. 1, with H doz. Sav.-s *15.(K) 

No. 2, •• X •' •• 10.00 

Boring Attachment 5.50 

E^~Send for Pamphlet- Circular and List 
of Designs for Parlor Ornaments. 

TRUMP BROS., Wilmington, Del. 



noT-STnrs, urus. pistols. 




Of amj md wrvrf klB«. 



touioro. Addm. Ureal Weuera i 

•■<ik.v. 



•Ivor Work*. Pltubanh, Pm. 



tvr tne Best and Cheap. 

" — ES 



puNCHLNQ - k ■juHpTSS stilIs 

DROP PRESSES, middlktows, conn 
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INTER-STATK 



Industrial Exposition. 

CHICAGO, 1875. 

Will Open September 8th and Close 

October 9th. 

All ITIANEFACTITRKRS, ARTISANS 

and INVENTORS 

Wishing to bring their products before the 

GREAT WESTERN PUBLIC 

should not fall to be represented. 

1ST) CHARGE 
FOR SPACE OR POWER. 

Terms liberal to exhibitors and facilities first 
class In all respects. 

Applications received at any time. For blanks 
and further information, apply to 

JOHN P. REYNOLDS, 

Secretary. 



A SAW THAT IS A SAW— Self-Feeding, cuts 
3 inc. plank same ease as 1 Inch. 1 man do like 
amount of work as S men. A. B. COHU, 197 Water 
Street, New York. : — 



Boult's Patent 

Reverse Motion 

Paneling, Variety 

and Dovetailing 

machine, 

cuts Panels of 
any design or 
style of mould In 
the solid wood 
w 1 1 b neatness 
and dispatch . Is 
aflrstciass Shap- 
er, Kdge and 
Scroll Mould- 
er. DoeSRen- 
- era! D o ve- 
taillng with thick 
or thin stuffs. 
Simple, Durable, 
and Jjjffictent, 
Pf Send for Pamphlet and 
Sample of work. 

Improved Solid Steel Cutter for 
all kinds of Variety Mo tilde rs 
made to order, ana warranted 
by the 
B. O. 3 





MACHINERY CO,» 

Battle Creek, Micb 




Water Wheels. 



More than four times is 
many of Jas. Letters Iic- 
prov ed Double Turbine 
Water rvneels In operation 
tban any other kind. 34 
sizes made, ranging from 
5^ to 96 in. dlam., under 
heads from 1 to 240 tt. Buc- 
cessful for every pur poae. 
Large new pamphlet, the 
finest ever published, con 
talnlng overSOflne HJuetra 
tions. sent free to parties 
Interested In water power. 

JAS. LEFFEL&CO., 
Bprlngfleld, O., & 109 Lib- 
erty St., New York City. 



Myers 



Excelsior 




Port ble Engine, 4,5,6,8 h. p. Bome- 
thlng new, best for price. Circulars. 
Cm . Place, lfeReado St., N. T. 

Latest Improvement. 

Double Treadle, including one 
doz. Saws, thirty Inimitable Fret 
SawlngPatternsi Prepared Wood 
to the value of 84. Leather belt, 
handled drill oil cup wrencn and 
casing Speeo 800 strokes a min- 
ute. SawslH Inch thick. Price, 
complete Ten Dollars. 

SMALL STEAM ENGINES, 

with copper Boiler, to drive light 

Lathes. Scroll Saws, &c. 100 Scroll 

_ WorK Designs Free on receipt of 

OS stamp. GEO. PABh.Buflalo, N.r 



Shows nrand results or luu iukb riiui.itr.ijo. 
A whofe Library. Boston Olo5e.-Nft a Tloxiiry.bat 
a necessity. Interocean.-Beet Selling. Book Pub- 
llshe^oiid Par. WWant Gen. Agtj in every city 
o f 10,000. Address J. oT MofTTTRDY ft CO., Phlla.,Pa. 
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QfatttlMmuts. 



Back Face 

Inside P ae ■ 



- fl.OOallne. 

- 73 



75 cenla a line. 

Engravings may head advertisements at the tame rate 
per line, by measurement, at the letter preu. Ad- 
vertisements must be received at publication office at 
early at Friday morning to appear in next issue. 



RAT 



|CHET DRILLS & WRENCHES 
Drills $5.00 to $13.00 each. Send 
postal card for catalogue. Lowell 
Wkixch Co., Worcester, Mass. 



SECOND HAND GAS WORKS FOB 8ALE.- 
We have for tale 4 Inch Second Hand Oas Works 
complete. For particulars, address 

AKRON QAS CO., Akron, O. 



WANTED— A responsible party to manufac- 
ture and sell the BEST Four Wheel Sewing Ma- 
chine Caster. G. K. PROCTOR, Salem, Mass. 



K.TenEyck. 

SCIENTIFIC & MECHANICAL 

ENGRAVER ON WOOD. 

'\\w\V«\\V*v _ ■ilum/s /ii-li'iNe 
t>9 NASSAU ST.". NEW YuliK. 



Working Models 



And Experimental Machinery, Metal or wood, mad 
order by J. F. WERNER, 63 Center St.. N. 



School of Civil Engineering 

OF UNION COLLEGE. 8CHENECTADY.N.Y. 

Thorough course of Instruction and field practice. 

For special Information, address Prof. C. STALKY. 
For information concerning the College courses, Classi- 
cal and Scientific, address it. N. POTTER, President. 




Niagara 
Steam Pump Works 

Established 1862. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKLYN, N. Y. 



Machinist's Tools. 

Engine Lathes, Planers. Upright Drills, Hand and 
Chucking Latches, Boring Machines, and other tools of 
ncavy weights, llrst class stock and workmanship. Prices 
to suit the times. Send for IllustratedCatalogue. 

LATHE & MORSE TOOL CO.. Worcester, Mass. 



Todd & ttaflerty Machine Co. 

MANUFACTURERS OF 

■JCta oelebratcd Greene Variable Cat-OS Engine; Lowe s 
Patent Tubular and Flue Bollen : Plain Slide Valve Sta- 
tionary , Hoisting, and Portable Engines. Boiler* of all 
kinds. Steam Pumps, Mill Gearing, Shafting, Ac, Silk, 
Tow Oakum, Bagging, Rope, Flai.andHenjpMaohlnery. 
Agents for Uie New Haren Manufacturing Co. '» Machin- 
ist's Tools ; for Jndson's Governors and Stop-Valves; 
gturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOM8. 10 BARCLAY ST., NEW TORE 
WORKS PATERSON. NEW JERSEY 



REESE'S ADJUSTABLE STENCIL LETTERS 




A 8IMPLK DKVIOK, FY WHICH ANT NAME OR ADURRSS 

* V orb be formed in- % moment, »u«l be ■> reMllr dlitribunl. 
for sale by Hardware Dealers and Stationery. SeMror Circular!, 
East of Ohio. B. E. HA LV, ft CO., 56 nnrl 68 Park Place, New York ; 
Obio and west, O. 6. BRYANT 102 Washington Street, Cbieaco. 



Hum & Cb/s Patent 



Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWBSTT-S10E1 TEARS 1 EZPBB1XSOZ. 

MOKE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, ane 
draftsmen that can be found, many of whom have been se- 
eded from the ranks of the Patent Office. 

SIXTY THOUSAND Inventors have availed 
themselves of Mnnn <fcCo.'s services In "•""■'"'iff their In- 
ventions, and procuring their patents, 

MUNN & CO., in connection with the publication of the 
Scrarnno Amxbicait, continue to examine inventions 
confer with inventors, prepare drawings, specifications, and 
aaeignmentsattend to filing applications in the Patent Office 
paying the government fees, and watch each case step b) 
step while pending before the examiner. This is done 
through their branch office,comer F and 7th Streets, Wash- 
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected easet 
(prepared by the Inventor or other attorneys), procure copy- 
rights, attend to Interferences give written opinions ot 
matters of infringement, furnish copies of patents: In fact 
attend to every branch of patent business Doth In this and 
n foreign countries. 

Patents obtained In Canada, England, France, Belgian 
Germany, Russia, Prussia, Spain, Portugal, the Brltlsb 
Colonies, and all other countries where patents an 
{ranted. 

A special notice Is made In the Somrnno Auebjoah o 
all Inventions patented through this Agency, with the 
name and residence of the patentee. Patents are oftet 
•old. In part or whole, to persons attracted to the tnvantkn 
by eaeh notice. 

A pamphlet of 110 pages, containing the laws and full di- 
rections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost foi 
each country, time granted, etc, sent free. Address 
IHVNN 4c CO., 
Pnbhshers SCIENTIFIC AMERICAN, 

87 Park Row, N. Y. 

Bauca Ornoa— dormer F anal 7 lb Street*, 
D.O. 




TO LUMBERMEN. 

$100.00 IN COLD, 

and first Prize, SILVER MEDAL, for the Best Circular 
Saw, after two separate trials In the Great National Contest, 
lasting over Six Days, at Cincinnati, 1874. Also First Prize, 
Silver Medal, for the Bkst Cross-Cut Saw. Two First Priz ; 
Medals fir Best Saw Swage and Cross-Cct Saw Attaohmeht. The First Premium for Best Sawing In the 
Great Provincial Sawing Contest Id Canada, as well as all of the first premiums and prizes in numerous State and 
County Fairs, have all been awarded for Damascus Tempered Saws or all kinds, which are superseding all others 
In the market. Five Hundred of onr PATENT PLANER TOOTHED SAWS In operation, with a Sale of over 
ONE MILLION TEETH per year. Five Hundred Teeth Given with each Saw. For a full account of the 

great national sawing contest, illustrated circulars, prick lists, and instructions for 

Hanging and Running CIRCULAR SAWS, address 

Emerson, Ford & Co., 

BEAVER. FALLS, PA. 



ASBESTOS MATERIALS 

HOOFING, SHEATHING, B0ILEK FELTING, PAINTS (all colors), B00FTNG FAINT. 
CEMENTS, dec., prepared ready for use. Send for Pamphlets, Prlce-LlstB, &c. Liberal Inducements to dealers. 

w- CAUTION.— The public art hereby cautioned against purchasing or using any materials for the abort or 
similar purposes, purporting to contain ASBESTOS, unless they bear our name and dates of patents. 

fffi W. JOHNS, 87 Maiden Lane, N. Y. 



Patentee) and Sole manufacturer, 

Established 186S. 



DAMPER «■*> M gj Ifl 



AST) LEVER 
GAGE COCKS. 



REGULATORS 

MURRILL ok K.EIZER. 44 Holllday St,, Bait. 



^ . # "Ztncett Mctd and S mT. 

fXCelsio r Do Your Own Printing 



Portable 




b PrJntinrf 

•resseS 



<t* Q Preta for curds, labels, envelope*, tti. 
*P O Larger it zes Tor 1 a/per work. 

BusinessMen dotheir printing and 
advertising, save money and increase 
trade. Amateur Printing, delight 
ful pastime for spare hours. BOYS 
have great fun and make money fast 
at printing. Send two stamps forfull 
catalogue presses type etc to the Mfrs 
KEXSRY A CO.. Mcriden, Coma. 



Machinists 9 Tools. 

XXTBA HBAVT ATTD IMPBOVXD PATTBBK6. 

LUCIUS W. POND, MANUFACTURER. 
Worcester, Mass. 

WAREROOM8 9S LIBERTY 81.. A. 1. 
X3~LalhM,Planers,Bortng Mdla, Drtlls.emd Bear CW- 
ters a Spe cialty. 



R 



O G E R 8 ' TANNATE OF 80DA BOILE& 

JLV Scale Preventive has been In use for eight years, 
and has the unqualified approval of a great number of 
our best engineers and scientific men. The makers claim 
that It Is the best preparation for the prevention and re- 
moval of scale ever offered to the public. 85 cents per 
oound. Send for book: on " Boiler Incrustation." 

JOS. G. ROGERS & CO., Madison, Ind. 



THE BEST INJECTOR 

For Locomotive and Stationary Boilers* 

FRIEDMANN'8 PATENT. 

Over 15.000 Now in Use Here and in Europe. 

Throws more and hotter water, with less steam, than 
any others. It has two Waterways, fixed Nozzles, and no 
movable parts to get out of order. 

NATHAN & DREYFUS, Sole Manufacturers, 
108 Liberty St., New York. 
Pf" Send for Catalogue . 




REYNOLDS 




ex., 



145 EAST ST., NEW HAVEN, 

MANUFACTURE 

Iron and Steel Set Screws , Round, Square, and Hexagon 
Head; Machine and Cap Screws; Piano, Knob, and Lock 
Screws; Machine, Bridge, and Roof Bolts, Bolt Ends, 
Blanks, Nuts, Washers, etc., of every description. 
Bend for Price List. 



OOKS FOR BlIL DEE E S . 

Sjbnd fob Illustrated Catalogue. 
A. J. BIcknell <fc Co.. 27 Warren 8t.,N. Y. 



IRON PLANERS, 

ENGINE LATHES, PBILL8.&C. Send for Price List. 
NEW HAVEN MANUFACTURING CO„ 
New Haven. Conn. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W.B.Ia_na-,V. Ft J. M. tun, FrWt 

J. B. Prases, Sea. 

H ABTFOBD, COKI. 



mOTSWXEBUlST BLOWER. 

FIRST PREMIUM AWARDED 

AT PARIS & VIENNA. 

THOUSANDS IN USE BOTH 



SPEED OHLYIOOrvfiO REV.^MIN. 

SAVES HALFth E POWER used .yFAN. 
P.HMMMBfS MFRS.COHNERSVILLE IND. 

S.S.T0WNSEND3I.LIBERTYST.N.Y.CENNACT. 



Portland Cement, 

From the best London Manufacturers. For sale by 

JAMES BRAND, 56 Cliff St., N.Y. 

A Practical Treatise on Cement furnished for 25 cents. 




and Shaped Diamond Carbon Points, Indispensable for 
Turning Emery Wheels, Grindstones, also Trueing up 
Hardened Steel and Paper Calender Rollers, etc. Address 
J DICKINSON. Patentee, 64 Nassau St., N.T. 




company 

lEmeryGrinders 

OLIA. 



DOGARDUS' PATENT UNIVERSAL ECCEN- 
X) TRIC MILLS-Fo^ grinding Bones, Ores. Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco.Snnff, Sugar. Salts.Roots. Spices, 
Coflee. Cocoanut, Flaxseed, AsbestoB, Mica, etc., and 
whatever cannot be ground by other mills. Also for Paints, 
Printers' Inks .Paste Blacklng.etc. JOHN W.THOMSON, 
raccessor to JAMES BOGAIIDUS, corner of White and 
Elm SU.. New Fork. 



wmm 



Address JOHf. A. itOEBLINli 8 sons, Manufactur- 
ers, Trenton. N. J., or 117 Liberty 8t„ New York. 
Wheels and Rope for conveying power long distances. 
Bend for Circular. 



NON-COMBUSTIBLE STEAM B0ILEB & PIPE 

COVERING 

Saves ten to twenty per cent. CHALMERS 8PENCK CO., 
foot E. 9th Street N.T.; 1202 N. 2nd St., St. Louis, Mo. 



Improvel Foot Lathes. 

Small Engine Lathes, Small Gear 
Cutters, Hand Planersformetal, Ball 
Turning Machines, Slide Rests. Foot 
Scroll Saws for light and heavy 
work, Small Power Scroll Saws, Foot 
Circular Saw Machines. The very 

Dest. Many readers of this paper have one of them. 

Catalogues free. N.u BALD WIN, Laconia N H 

Just the articles for Artlsansor Amateurs. 




BTT. V. Caroenter. Advertising Agent. Address 
BoiTTS, New York city. 

ELGIN WATCHES. 



NOYE'S 



Mill Pur nishlng Works 

are the largest in the United States. They make Burr 
Millstones,l>ortable Mills. Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOTE & SON, Buffalo, N. T. 




THE BEST far RAILROAD purposes now 
manufactured* Certificates from over 30 
SUPERINTENDENTS of Leading Rail, 
roads In the United States. 
Six {Trades of Gents' Watches with Stem 
Winding and Setting Attachments. 
BUY NO MORE CHEAP SWISS WATCHES. 

ASK TO SEE 

THE NEW ELCIN WATCH, 

NAMES 

"T.1W. AVERY" 



The BEST WATCH, for the money, now i 
World, 



ade la the 



Each Watch manufactured by the Com- 
pany, bearing their Trade Mark, is accom- 
panied by aTMEDAI., bearing the name 
and number of tha 'Watch, Guaranteeing 
Its quality. 

4EaT- For sale by all Jewelers. 

IMPORTANT FOB ALL LARGE CORPO- 

1 RATIONS AST) MANUFACTURING CONCERN8.- 
Bnerk's Watchman's Time Detector, capable of 
controlling, with the utmost accuracy, the motion of a 
watchman or patrolman, as tbe same reaches different 
stations of his neat. Send for a Circular 
J.E. HCERK. P. O. Box 979. Boston. Mass. 
N.B.— This detector is covered by two U. 8. Patents. 
Parties nslng or selling these instruments without an- 
tborltv from n»« w ill hpTjnait with according to law. 

HAQNET8— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
& CO .246 Canal St., New York. Makers of the cele- 
brated Tom Thomo and Miniature Telegraph Instru- 
ments. 

Diamond Sol Emery Wheels. 



Pbio»s-«xV.*1SS:8x1,»2.25, , 

:8j2 116. 00; 20x2. 19.50; 21x3, tiS 



12xl«,»5.50; 16x2,$W.50; 

Aflc- 



, , , _ _, , other sizes at pro- 
portionate prices. Fast cutting, free from glazing, they 
ire the bestSolld Emery Wheels. Give dlam. of holes 
fn your order for wheels. Emery Grinders uneiualed by 
any In the world. AMERICAN TWIST DRILL CO.. 
woonsocket, R. I. and 15 New Church St., New York. 

Improvel Slotting Machine. 

New Trip" 1 relieve tha Tool on the 

stroke. The best arrangement yet 

;is»t Avail of the America Isiiltnts 

air of 1874, against all competitors. 

WOOD k LIGHT MACHINE CO. 

Worcbstbr.Mass., Manufacturers of all 

kinds of I ron Working Machinery; 

Lathes, Planers, Shapets, Drills, Bolt 
Cutters, &c Also, Shifting, FiUtyi, 4c 





The Most Powerful, and the Only Tight 

BTJY A Shutting, Good Part Gate Turbine ever 

made. Price of small wheeU to suit 

I—- . ... the times. Send address to 
WATfl A. M. SWAIN 
IT Hill. North Chelmsford. Mass. 



PORTLAND CEMENT 

For Walks, Cisterns, Foundations, Stables, Cedars, 

Bridges, Reservoirs, Breweries, etc. 
A Practical Treatise on Cement furnished free. 

S. L. Mebohant & Co.. 76 South St., New York 



OUB 



TR COVERING FOR BOILERS AND 
PiPES saves Twenty per Cent In Fuel. 
R FELT, CEMENT. AND PAINT FOB 
ROOFS Is the best In the market. 

Asbestos Felting Oo. 

•ltt-33a Front ;Btn R.Y. 



i OV THE 

SCIENTIFIC AMERICAN, 

FOB 1875. 

THE HOST POPULAB 8CIEHTIFIC PAPEB 

nr TEE W0KLD. 

THIRTIETH TEAR. 
VOLUME XXXaX^-KEW SERIES. 

The publishers of the 8CTENTI PTC AMERICAN 
beg to announce that on the second day of January, 
1875, a new volume commenced. It will eominue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 
No person engaged in any of the mechanical pur- 
suits should think of doing without the Scientd- f C 
American. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 
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